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DEPARTMENT OF NATIONAL HEALTH AND WELFARE 


MEDICAL SERVICES 


MATERNAL AND CHILD HEALTH SURVEY 1962 


CANADIAN INDIANS 


Intention of survey 


This survey was undertaken with a view to studying the character - 
istics of infant mortality amongst registered Canadian Indians, attempt 
to determine what factors were producing the high rates of mortality 
recorded annually and measure as far as possible the degree of utilisation 
of the medical services available and the influence this was having. 


Method 


A questionnaire was prepared, a copy of which is appended, which 
the public health nurses in the Federal Medical Services were asked to 
answer for each birth occurring amongst the Indians resident in their 
districts during the calendar year January to December 1962. This 
entailed following the child from birth to the first birthday and also 
recording the pre-natal experience of the mother prior to the birth. 
Consequently the questionnaire could not be completed until after December 
31st 1963. The data reported was then coded and transferred to electronic 
tape and analysed by computers of the Central Data Processing Service. 


CHARACTERISTICS OF INDIAN BIRTHS 
Birth rate 


Reports were made on 5,598 births. Actually, in 1962, 7, 854 
Indian births were registered so this study covers only 71% of all Indian 
children born that year. This, however, is probably not so greata 
deficiency in coverage as it may seem. Other studies have shown that 
not 74% of registered Indians can ever be found on the reserves at any 
given time. Births occurring amongst the 21 to 23% of Indians perma- 
nently absent from their reserves would not readily come to the notice 
of the Federal Service nurse nor would it be practical for them to visit 
or follow up such children. The 71% of all births reported then probably 
does represent fairly complete coverage of all Indian births to mothers 
actually living on reserves, Estimated on the total mid-year Indian 
population in 1962, of 195,099, the total 7,854 births registered gave a 
crude birth rate of 40.26 per 1000 population and, on the 2031 total 
deaths reported that year, a vital index of 3, 86, this in spite of an 
infant mortality rate of 74,87. The exact "population at risk'' was not 
ascertained in this study but from other studies, can be estimated to 
be not greater than 73% of the total estimated mid-year population, in 
which case the 5,598 births reported give a birth rate of approximately 
the same order, 39.30 per 1000 mid year population, considerably 
above the Canadian national birth rate. 


Fertility of Indian Women 


In attempting to estimate the crude fertility rate, as the births 
covered in this study comprised only 71% of births registered in 1962 
and it had been found in another study that only 73% of the officially 
registered Indian population actually live on Indian reserves, the female 


population "at risk" was estimated as 73% of the mid year population. 
The result is a crude fertility rate of 208 per 1000 women aged 15-44, 
Births to mothers under 15 and over 44 are excluded. This is lower 
than the officially estimated rate for 1962 based on all registered births 
and the total registered population. That rate however included all those 
births born to women under 15 and over 44, a factor which had not 
previously been estimated, and was based on the population of women 
between those ages only. It is now known that this factor constituted at 
least 1% of the births, nearly 800 additional births, which should properly 
have been excluded. The rate of 208 is therefore probably a closer 
approximation to the true fertility rate than the official figure. It cannot 
be compared directly with the national fertility rate, however, as that 
rate is calculated on a somewhat different basis. This crude rate of 208 
births per 1000 women aged 15-44 years would suggest that slightly more 
than every fifth woman in that age range bore a child in 1962 or that, on 
the average, every Indian woman bears between 6 and 7 children during 
her life. This is almost twice as many as the average Canadian female. 


Age specific fertility rates 


As might be expected, fertility showed a definite age specificity, 
being extremely high among young Indian women, tapering off as age 
advanced but still remaining surprisingly high amongst women aged 40-44, 
practically every tenth Indian woman of those ages apparently having given 
birth to a child in 1962. The fertility rate for girls aged 15 and 16 appears 
low but girls of that age are not, as a rule, expected to bear children. 
That the rate for sixteen year olds was 50 per 1000 girls of that age is 
highly significant, indicating that 1 in every 20 Indian girls of that age bore 
a child in 1962 almost certainly out of wedlock. The fertility of girls age 
18 and 19, who are more likely to be married, approximated to 200 or 
practically the overall rate for all Indian women, i.e. every fifth girl of 
those ages hada baby. Between the ages of 20-29, the rate rose to 300, 
indicating that nearly every third woman gave birth to a child in 1962. 

The most prolific age was 25 with 333 births per 1000 cf women of that 
age, exactly every third woman. After 30 the fertility rate begins to drop 
but not very fast, still being nearly 260 for women aged 30-34 and still 
over 200 for women aged 35-39. Indian women begin to bear children very 
early in life and continue to bear them at a high rate until well after 45. 


For planning purposes, it is well to keep the age specific fertility 
rates in mind as the age distribution of the female population will affect 
the workload, In any group of Indians having a high percentage of women 
under 30, a very high birth rate is to be anticipated under normal 
circumstances, On the above figures, it would seem wise to plan on the 
basis of 2 births per annum for every 10 women aged 18 and 19 in the 
population, 3 births per annum for every 10 women aged 20-29, 2.6 births 
per annum for every 10 women aged 30-34, 2 per annum for every 10 
women aged 35-39 and 1 per annum for every 10 women between 40 and 
45. The picture presented above could, however, be drastically modified 
should the use of oral contraceptives become widespread and the current 
situation requires to be kept constantly under review locally. 


Distribution of births by Regions and Zones 


Indian birth rates are not uniform over the geographical regions and 
zones in Canada. There is a definite concentration of births in the prairie 
regions, particularly in Saskatchewan. This has been noted in previous 
studies, In this study, the large Eastern Region, in which over 38% of all 
registered Indians live, contributed only 28% of the total births reported 
while Saskatchewan, in which only 14% of all Indians reside, contributed 
17% of all births, one zone in Saskatchewan, Fort Qu'Appelle, alone 
contributing 10% of all reported births, British Columbia, in which 20% 
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of Indians reside, contributed only 16% of all births but the large Foothills 
Region, which included the Yukon and Mackenzie District and in which 14% 
of all Indians live, contributed 21% of the births reported. Central Region, 
comprising the province of Manitoba and that area of the Northwest 
Territories to the north of that province, houses 14% of the Indian popula - 
tion but contributed 17% of the births. As regards the zones within the 
larger regions described above, in addition to the outstanding performance 
of the women in the Fort Qu'Appelle Zone, three other zones made out- 
standing contributions, Coqualeetza in the Pacific Region (British Columbia), 
Northern Alberta and Southern Ontario, each contributing about 9% of all 
births. Southern Ontario, however, is much the most densely populated 
zone in Canada and, on population alone, might have been expected to 
make a much greater contribution. These four zones alone, however, out 
of the 21 zones, provided 37% of all the births reported. 


Sex ratio at birth 


The sex of 251 infants was not reported. Eastern Region failed to 
determine the sex of 64 children, Foothills Region 58, Saskatchewan 49, 
Central Region 32 and Pacific Region 29. In 19 cases even the Region to 
which the birth should be allocated could not be determined. Fort 
Qu'appelle was again the zone most outstanding for failure to determine 
the sex of 34 children. Only in the Atlantic Zone was it possible, appar- 
ently, to tell all the boys from the girls. This deficiency in data makes 
it difficult to determine any sex ratio at birth with confidence. By assuming, 
however, that all unreported sexes were, on the one hand male, or on the 
other hand, all female, it is possible to arrive at a possible maximum 
ratio and a possible minimum ratio of males to females, the maximum 
being 1172:1000 females and the minimum 978:1000 females. The ratio 
among the births of known sex was 1074:1000 females and, if the means 
of the possible maxima and minima of each are taken, the mean sex ratio 
at birth was 1070 per 1000 female births. In previous studies the Indian 
male:female ratio at birth has usually been found to be around this figure 
so it can be assumed with reasonable assurance that sex was distributed 
among the children of unreported sex in much the same proportion as amongst 
the children whose sex was determined and accordingly ratios have been 
calculated on this assumption. 


Because of the notoriously greater vulnerability of the male zygote 
than the female to all adverse factors, a drop in the male to female sex 
ratio at birth can be a sensitive index to unsuspected trouble manifesting 
itself in damaging the males before its effects can be readily observed 
among the females. It is interesting to note, therefore, that the sex ratio 
at birth amongst British Columbia Indians (who also have a relatively 
high infant mortality rate) is surprisingly low. This has been noted over 
several years in annual reports and appears to be a consistent finding. 
The national male:female sex ratio at birth for Canadians as a whole is 
usually around 1050:1000. Indians as a whole generally seem to have a 
higher male-female ratio, possibly a function of a higher ratio of very 
young mothers but, by taking the national ratio as a ''standard", Indians 
in the Eastern Region have a "normal" sex ratio at birth, a consistently 
low sex ratio at birth in the Pacific Region, an unusually high ratio in 
the Foothills Region and ratios of around 1080:1000 in Saskatchewan and 
Central Regions. While the number of births involved in any one zone 
and the range of possible error (as shown by the range of maximal and 
minimal possibility) make comparison of zone ratios somewhat question- 
able, it is interesting to note there does seem to be a tendency for the 
male:female sex ratio at birth to be high in southern zones and lower in 
northern zones. Thus, in Southern Alberta, Southern Saskatchewan, 
Southern Manitoba, Quebec, Southern Ontario and Sioux Lookout, the 
ratio was high while in Prince Albert and North Battleford in Northern 
Saskatchewan, the Pas in Northern Manitoba, the Eastern Arctic, Northern 
Ontario and the Atlantic Zone, it was low, actually falling below parity 


a 


in North Battleford, the Pas, Eastern Arctic, Northern Ontario and 
Atlantic Zones. The Yukon and James Bay ratios seem to contradict 
this general pattern, even the minimum possible ratio being high, but 
the numbers of births involved are small and too sensitive to chance. » 
The range of possibility at Miller Bay could have been any ratio between 
1424:1000 and 860:1000 but it is interesting and suggestive that the ratios 
in Coqualeetza and Nanaimo Zones should appear to be so surprisingly 
low. Even at the maximum of its possible range, the Coqualeetza sex 
ratio at birth is well below national ratios. The further north one goes, 
the more rugged and severe the environment tends to become and a drop 
in the male to female ratio at birth would not be surprising but, in 
Coqualeetza Zone in particular, the low ratio hints that some other 
adverse factor or factors must be reducing the number of males brought 
successfully to birth and these same factors may also be instrumental 
in maintaining the abnormally high mortality in the months following 
Dict 


CHARACTERISTICS OF INDIAN INFANT MORTALITY 
Average age at death 
Time Numbers Days lived Total 


of death dying (on average) days lived 
by each child 


lst day 74 ORS of 
Under 1 month 85 15 iar 
2 months 49 45 2205 

a 3 p 44 75 3300 

4 q 36 105 3780 

a 5 iS 34 Lao 4590 

mt 6 A 28 165 4620 

ut i a ae 195 5265 

i. 8 0 16 225 3600 

cs ) n 1Z 255 3060 
aah iL. 12 285 3420 

ay ei Y 15 385 4725 
tne s 12 345 4140 
During the year 444 44017 


If 444 infants born in 1962 died during the first twelve months of 
their lives, having lived between them 44,017 days, then the average 
at death of one infant was 99.13 or just over three months. 


Mortality at birth 


As already noted, 46 deaths or just over 10% of the total loss of 
infant life in the twelve month period, occurred just prior to or during 
birth, i.e. the stillbirths, but a further 74 children died within 24 hours 
of birth, making the total loss 120 or nearly 25% of the total loss of 
infant life, a mortality rate of 21.44 per 1000 births. Thus despite the 
fact that over 80% of the deliveries were managed by professional 
personnel and, for the most part, under satisfactory obstetrical conditions, 
no less than one quarter of the total loss of infant life in the year occurred 
at or immediately around the time of birth. 


Neonatal mortality 


In addition to the 74 children dying in the first day of life a further 
85 died during the first four weeks of life, making a total of 159 or 32.5% 
of the total loss’ of infant life, almost one third and giving a neonatal 
mortality rate of 28.62 per 1000 live births. Thus 42% of the total loss of 
infant life occurred before the end of the first month of life. 


Ose 


Mortality from second to sixth month of life 
cook Se 8 ar he tle nm SNe as rae eae he a kee aa a 


After the first month mortality among the survivors began to drop 
steadily and fairly rapidly. Just over 93% of children born were still 
living at the end of the sixth month but 396 out of the total 490 deaths had 
occurred before that time, over 80% of the total loss of infant life. 
Amongst Canadian children as a whole some 60-66% of the loss of infant 
life generally occurs during the first six months of life. Even excluding 
the stillbirths, out of the 444 children dying in the year 350 or just under 
80% died before they were six months old. Mortality among children 
who lived for longer than six months dropped off very significantly. 
During the third month of life the infant mortality was at the rate of about 
8 per 1000 living, as compared with 29 in the first month of life, during 
the sixth month of life it was 5 per 1000 living and during the ninth month 
it fell to 2.33 per 1000, at which level it remained for the rest of the year, 
the slight rise appearing in the eleventh month not being statistically 
significant. 


Chances of survival and death 


At birth an Indian infant had just barely better than 9 chances in 
10 of reaching his first birthday and the chances that he would become a 
casualty before then were 9 in 100. The chances that he would die before 
he was one month old were nearly 3 in 100. If he survived to his second 
month, the risk of dying dropped to 1%, in the third month to 0. 8% then 
to 0.7%, 0.6%, 0.5% in the fourth, fifth and sixth months respectively. 
Thereafter the risk dropped rapidly to 0.3% from the ninth month onward. 
The need to achieve better control over more Indian babies during the 
first month of life is obvious, 


MORTALITY BY REGIONS AND ZONES 
Stillbirths 


The number of stillbirths reported was 46, giving a stillbirth rate 
of 8 per 1000 births. As the stillbirth rate for Canada as a whole is over 
12 per 1000 births, this low rate probably indicates under reporting rather 
than any gratifying state of affairs amongst Indians. It is noteworthy that 
Saskatchewan alone reported 35% of all stillbirths and there the stillbirth 
rate was 17 per 1000 births while, amongst the 557 births in the Fort 
Qu'Appelle Zone, the stillbirth rate was 18 per 1000 births. In Southern 
Alberta which enjoys good maternal supervisory services and has, for 
Indians, a relatively low infant mortality rate, the stillbirth rate was 11] 
per 1000 births. The true Indian stillbirth rate is most probably higher 
than the national rate, not lower. 


Infant mortality 


The number of children dying during the first year of their life was 
reported as 444, giving a mortality rate of 80 per 1000 live births. This 
is a higher figure than previously estimated for 1962 as mentioned under 
the paragraph on general observations. The official rate for that year was 
74.87. The higher rate, however, probably does reflect more accurately 
the state of affairs on the reserves as the lower rate is diluted by the 
number of births to Indians living off reserves, particularly in the eastern 
provinces where other previous studies have shown that not only Indian 
infant mortality rates but birth rates, death rates and fertility rates all 
approximate quite closely to the rates reported from the white populations 
of those areas. This high rate of 80 per 1000 live births was exceeded in 
Prince Albert Zone (172), the Mackenzie Zone (165), North Battleford 
(154), James Bay (116), -thesYukon (101); the Eastern Arctic (96), 
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The Pas (95), allnorthern zones with severe climatic conditions and 
communications difficulties and also, slightly but not Significantly, 

in the Sioux Lookout area, Northern Alberta and Fort Qu'Appelle. In 
Northern Alberta a high rate would not be unexpected because of local 
conditions but better results might have been looked for in the other two 
southern zones. Low rates were reported from the Atlantic Zone (16), 
Quebec (34), Southern Ontario (36), Northern Ontario (38), and, 
surprisingly, the Central Arctic (47). However, both in the Atlantic 

Zone and in the Central Arctic, the figures involved are really too small 
to give much significance to the rates, one death more or less would 
produce quite dramatic fluctuation. Comparing the Regions, Saskatchewan 
reported much the highest infant mortality (117) a truly shocking wastage 
of infant life, Eastern Region much the lowest (54), still twice the national 
rate but gratifying by Indian standards. The rate was high in the Foothills 
Region at 96 but relatively moderate, for Indians, in the Central Region 
at 68. In British Columbia, where something better might well be expected, 
the rate was surprisingly high at 74 which, while below the Indian average 
of 80, is still an excessively high rate in an area with so many natural 
and other advantages. It is difficult to understand why British Columbia 
Indians lag so far behind Indians in Ontario and Quebec. All zones in 
British Columbia reported almost identical rates. 


Percentage distribution of infant mortality by Regions and Zones 


Foothills Region, which contributed 21% of the births, contributed 
25% of the infant deaths. Saskatchewan, however, with 17% of all births, 
contributed 24% of the deaths so that nearly half the deaths occurred in 
these two Regions alone among slightly more than one third of the births. 
Central Region, which also contributed 17% of the births, contributed only 
15% of the infant deaths as did also the Pacific Region but, in this case, 
out of only 16% of the births. The large Eastern Region, which contributed 
28% of births, provided only 19% of the infant deaths despite the inclusion 
of the Eastern Arctic area. As regards individual zones, Fort Qu'Appelle 
alone contributed 10% of all infant deaths as well as 10% of all births and 
stands out as the worst zone in this respect. Northern Alberta came next 
with 9% of both births and deaths but was better than the Mackenzie Zone 
which contributed 9% to the infant deaths out of only 4% of the births. 
Prince Albert, which also contributed 4% of the births, added 8% of the 
infant deaths and James Bay Zone, out of a 5% contribution to the births, 
provided another 8% of the deaths. Coqualeetza Zone added yet another 
8% of the deaths out of 9% of the births so that these six zones alone out 
of the 21 contributed over half (53%) of all the infant deaths. Other zones 
by comparison individually made relatively small contributions to the 
total infant mortality. While infant mortality appears to be coming under 
reasonable control in the eastern provinces, it obviously remains a major 
problem in the west and north and especially amongst prairie Indians in 
Saskatchewan and Alberta. 


FACTORS INFLUENCING BIRTHS AND LOSS OF INFANT LIFE 

SES EO NE Bd Ga es See ee Se 
Calendar month of birth, births and infant mortality 
ee 


There was a slight tendency towards greater concentration of births 
in the first six months of the year, during which period births are very 
regularly distributed at about 500 per month, with a tailing off towards 
the end of the year, December showing the lowest number of births, 

The peak month for births was March. Infant mortality tended to be 
higher during the first quarter, especially in March but showed a second 
peak in July. It was surprisingly low in December, Stillbirths peaked 
in the fourth quarter, principally in October but had a second peak during 
the second quarter. In 45 births the date of birth was not ascertained 
i.e. in less than 1% of births. 
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Mother's age, births and infant mortality 


At the two extremes of childbearing age, it is interesting to note 
that 16 mothers were under the age of 15 years while 47 women over the 
age of 45 years gave birth, almost 1% of all births, It is not without 
significance also that 13% of all births were to girls between 15-19 years 
of age. The highest percentage of births was, as might be expected, to 
mothers aged 20-24 years. Two thirds of all births were to mothers 
under the age of 30 years. The greatest concentration of stillbirths was 
among mothers aged 30-34 years. This age group also showed the highest 
stillbirth rate, except for the over 45 year old group, amongst whom 2 
stillbirths gave a rate of 43 per 1000 births. Both the stillbirth rates and 
the infant mortality rates were minimal among mothers aged 25-29. 
Among the children born to girls under 15 years, no stillbirths and no 
infant mortality was reported. It is possible these very young mothers 
received rather special attention. Mortality amongst children born to 
teenage mothers as a whole, however, both stillbirths and infant mortality 
was strikingly high, especially amongst children of 16 and 17 year old 
mothers. Thereafter the infant mortality rate trended downward to a 
low of 45 among children born to mothers aged 27 years then rose as age 
advanced, being 83 for children born to mothers aged 20-24, 68 among 
the children of 25-29 year old mothers as a group including the low point 
then 77 among the children of 30-34 year old mothers, 85 among those 
of 35-39 year old mothers and 91 for the children of 40-44 year old 
mothers, finally peaking at 111 among the children of mothers over 45. 
The stillbirth rate did not follow the same pattern. It was high (11) 
among the children of teenage mothers, rose to 13 among births to 
mothers aged 20-24 years, dropped sharply to 3 among births to mothers 
aged 25-29, rose very sharply to 18 among births to 30-34 year old 
mothers then dropped between ages 35-44 only to peak sharply again 
among the children of elderly mothers over 45. This rate is of course 
unreliable, involving as stated, only 2 deaths but it is understandable 
that elderly women might well have more difficulty in safely delivering 
a healthy child. On the above data, clearly the optimum ages to bear 
childréen”are between 25 and 29 years, “Women of tesser Gr greater age 
would seem to stand in need of greater attention. It is interesting, too, 
that among births to women in this age group, 25-29 years, the sex ratio 
at birth was around the Canadian national norm but below the unusually 
high Indian norm. The male to female ratio at birth tended to be very 
high among younger mothers and it is probable the preponderance of very 
youthful mothers in the Indian situation affects the ratio. The number 
of male children born in relation to female children tended to fall as age 
advanced and was lowest among the children of mothers over 45. This 
is understandable in terms of increasing difficulty in bringing a conception 
safely to birth as age advances. Both males and females are affected but 
males more than females. Young healthy mothers are much less liable 
to early abortions and more likely to bring any child conceived safely to 
birth and young Indian mothers in this study certainly gave birth to a 
remarkably high proportion of male children whereas the mothers over 
30 years of age tended, in general, to have proportionally fewer male 
children. 


Marriage status of mother, births and infant mortality 


At least 22% of all Indian births were to unmarried mothers, only 
74% were to officially married women and another 2% to women living 
in common law relationship who might be considered "married! for 
practical purposes. The percentage of births to unmarried mothers in 
Canada as a whole is currently about 5%. The Indian illegitimacy rate 
is therefore very high, at least four times the national rate. Widowed, 
separated and divorced women contributed 99 births, less than 2% of the 
total, most of whom should probably be added to the illegitimate births. 
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The infant rnortality rate amongst children of unmarried mothers was 90 
per 1000 live births as compared with 78 per 1000 live births to married 
women. The stillbirth rates did not differ significantly. A greater 
disparity in mortality rates might have been expected but it is known that 
illegitimate children among Indians are not at quite the same social dis- 
advantage as other illegitimate children and are less often denied the 
advantages of a fairly normal home, the parents or grandparents of the 
mother frequently readily adopting the baby. Even so, illegitimacy did 
affect adversely the child's chances of survival. Youth and inexperience 
are probably the major factors producing this effect. Unmarried Indian 
mothers, despite Indian tolerance, like unmarried mothers everywhere, 
stand in need of special attention. 


Birth rank of child, births and infant mortality 


It is noteworthy that, whereas 14% of all births were to primipara, 
17% were to mothers who had had eight or more previous pregnancies. 
This is a remarkably high proportion of supermultipara. An attempt was 
made to ascertain how many of these previous children were still alive 
but the data on this were so incomplete no meaningful analysis could be 
made. Second children constituted another 14%, third children 11% and 
fourth children 12%, which, together with the firstborn made up over half 
the total births. Fifth, sixth, seventh and eighth children together 
comprised less than one third. Mortality amongst sixth children was 
markedly high and surprisingly low among fourth and eighth children but 
did not really differ at all significantly. Stillbirths, however, were much 
commoner in sixth and higher birth ranks, the rate for all birth ranks 
above sixth being 15 per 1000 births. This would seem to suggest that, 
after a fifth birth, the difficulties in bringing a child safely to birth 
markedly increase. 30% of stillbirths occurred amongst the births to 
women with eight or more pregnancies. The stillbirth rate amongst 
primipara, as compared with second, third, fourth and fifth children, 
was relatively high. The 14% of births first born contributed 13% of the 
stillbirths and 15% of the infant mortality. The infant mortality rate for 
this group was 85 per 1000 live births, an extremely high rate for children 
born presurably to young healthy mothers. The lack of much variation 
between the mortality rates for the different birth ranks would suggest 
that environmental rather than congenital factors maintain the high infant 
mortality and largely obscure any effect birth rank per se may have. 
The death rate amongst second children, for example, which is usually 
less than amongst first children as a result of growing experience, was 
actually higher. The sex ratio at birth is possibly a slightly better index 
to where the greater hazard lies. Amongst first, second, third and 
fourth children the ratio of males born to females was markedly high 
but from the fifth birth onward it was markedly low, indeed, on the over- 
all figures, below parity, 1345 males to 1370 females. This was a very 
striking difference which would seem to suggest that a mother's chances 
of bringing a male child to birth drop dramatically after four pregnancies. 
This, together with the rapid rise in the stillbirth rate from the sixth 
pregnancy upward, would seem to suggest that four or five, at the most, 
is the maximum number of children the average woman should bear for 
optimum health results. Obviously primipara and multipara from the 
fifth pregnancy onward are the mothers in need of particular attention. 


Duration of pregnancy, births and infant mortality 


Assuming nine months to be the 'normal" duration of pregnancy, 
just over 6% of Indian births in 1962 were "premature", a "porematurity 
rate! of 61 per 1000 live births. The real significance of below "normal" 
duration of pregnancy is most clearly illustrated by the mortality amongst 
these children. For children with less than 7 months pregnancy, the 
stillbirth rate was 73 and the infant mortality 947 per 1000 births, indeed 
only 2 of the 41 children so born survived twelve months, The situation 
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among children born after less than eight months pregnancy improved 

but can hardly be considered good, the infant mortality rate was 403 per 
1000 live births but, at least, just over half did survive. The stillbirth 
rate in this group was 89 per 1000 births. For children with eight but 

not nine months duration of pregnancy, the stillbirth rate was 45 and the 
infant mortality 151 per 1000 live births. Thereafter there was a dramatic 
change. For children with nine months duration of pregnancy, the still- 
birth rate dropped to 5 and the infant mortality to 67. On the other hand, 
amongst children with prolonged gestation beyond ten months, the still- 
birth rate jumped up to 9. This group contributed no less than 77% of all 
stillbirths. Presumably the size of the child complicated the labour. 

Once born, however, these children enjoyed the "low" mortality rate of 

48 per 1000 born, only 5 deaths in 106 births. Grossing them together, 
children born with less than a full nine months gestation period, comprising 
6% of births, contributed 44% of stillbirths and 22% of all deaths in infancy, 
lin 5. The average infant mortality rate amongst them was 301 per 1000 
born alive or close to one third of them, while the stillbirth rate was 58 

as compared with 8 for all births. Of the 342 children born with under 
nine months gestation, only 225 survived to reach their first birthday, 

65%. Of the 5256 children born after nine or more months gestation, 

4883 survived their first year, 93%. There is justification for regarding 
all children with less than 9 months gestation as 'premature''. 


Birth weight and infant mortality 


As the weight of a child at birth is largely a function of the period 
of gestation, a reasonably close association between this analysis and 
the immediately preceding might be anticipated. There are, in fact, 
some interesting deviations. Had the analysis been made by half pounds 
of body weight rather than pounds and "prematurity" been measured - 
as "under 53 lbs", the prematurity rate would have been 8%, not 6% as 
suggested by duration of pregnancy. It was seen that the mortality rate 
amongst children born before term, even up to 8 months, justified 
regarding them all as "premature". The mortality rates in this analysis 
would seem to justify regarding all children weighing less than 6 lbs at 
birth as "'premature'' in which case the Indian prematurity rate was over 
10% of births, almost 11%. (For each pound below 7 lbs weight, the 
mortality rate virtually doubled). Taking 6 lbs as the standard, out of 
the 606 babies born under that weight only 441 survived for twelve months, 
72%. The total mortality among them, including stillbirths, was 272 per 
1000 births. Among children of 6 lbs or more body weight at birth, 
4667 out of 4992 survived to their first birthday, 93% and total mortality 
amongst them was 65 per 1000 births, less than a quarter of the mortality 
experienced amongst children of less than 6 lbs weight at birth. It is 
interesting that, as shown in the preceding analysis, 93% of children who 
went to full term also survived to their first birthday. If, however, the 
line of "maturity" is drawn at 5 lbs, an even more dramatic contrast is 
demonstrated. Of the 253 children weighing less than 5 lbs at birth, 106 
died, either at birth or during the year, for a total mortality rate of 419 
per 1000 births and only 147 or 58% survived the year, i.e. mortality 
among these children was six times the mortality among children weighing 
6 lbs or more at birth. Among children weighing 7 lbs or more at birth, 
a good index to the fate of "normal" Indian infants, total mortality was 58 
per 1000 births and 94% survived. The optimum birth weight was between 
7-8 lbs. Among these children infant mortality was 44 per 1000 live births. 
Although infant mortality was lower amongst slightly heavier babies, the 
stillbirth rate rose. It must be noted that both these rates are still 
Significantly above the national infant mortality rate for all infant deaths, 
including the premature excluded in the Indian rate. Mortality among. 
Indian infants, even excluding the effect of prematurity and considering 
only the optimum, is excessive, indicative of defective home Gare, 
cultural or other environmental factors peculiar to Indians. 
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At the other end of the scale, a surprisingly large number of Indian 
babies weighed over 9 lbs at birth, 681 or 12% of all births. Only 106 or 
2% were said to have gone over term. 3% of Indian babies weighed over 
10 lbs at birth. Indian babies are popularly believed to be, on average, 
rather smaller than other babies. Assuming weights of 7-8 lbs to be 
"normal" and anything more or less, "abnormal", 34% of Indian babies 
were "normal", 30% "underweight" and 36% "overweight". This would 
hardly seem to support the popular impression but 94% of pregnancies 
went to full term or longer and only 70% of babies were of "normal!" or 
greater weight at birth. This would.seem to suggest that some 24% of 
Indian children born at full term were underweight, almost one quarter. 
There is therefore some justification for the impression that Indian 
babies tend to be tiny. Small size could be a racial characteristic. 
Against this hypothesis, however, must be considered the 36% of Indian 
children who were "overweight" when born, the 12% who weighed over 
9 Ibs. A more probable explanation would be defective nutrition during 
pregnancy in an appreciable number of cases. 


To sum up, both the preceding analysis and this analysis suggests 
that between 6 to 10% of Indian births are "premature! and that 30% of 
all Indian babies are so seriously underweight at birth as to gravely 
affect their chances of survival through infancy. This is a serious 
situation pointing out the urgent necessity for getting all pregnant women 
under pre-natal supervision as early as possible and paying particular 
attepiion to theix diel. These-factots ~together, however, do not account 
tO 2. OL the Excessive infant mortality tor, even when tielr iniiuence ds 
excluded, infant mortality remains high. 


Manner of delivery, births and infant mortality 


In 347 births or 6% of the total, no information was evailable on 
where the birth had occurred or by whom the mother had been delivered. 
In 24 of these cases it was known the birth had not taken place in any 
BOraialeelacés.1.6. On the trail, iniransitjon im the bush. «Noustillpieiis 
were reported in this group but four children so born failed to survive 
the first year, a mortality rate of 167 per 1000 live births. Infant 
mortality generally amongst all children born under obscure conditions 
was high, being at the rate of 87 per 1000 live births while the stillbirth 
rate, as reported, was 11 per 1000 births. It is unlikely that births 
actually supervised by a physician, nurse or even, in most instances, 
by a native midwife, would go unrecorded as such. It must therefore be 
supposed that the majority of these 'unknown!" births, if not all, were not 
attended by any professional attendant and probably occurred in the mother's 
home. Actually 649 births were known to have taken place in the mother's 
home and if, as seems justifiable, the other 347 unknown" cases are 
added, the total of home deliveries was probably 996 or nearly 18% of 
all Indian births. This is a higher percentage than expected. It had 
previously been estimated that from 90-95% of Indian births occurred 
in hospitals or nursing stations. The data does not support this impression. 
Actually only 73% of births were delivered in hospital and only 9% in nursing 
stations, a total of 82%. Some home deliveries were supervised by phy- 
sicians or nurses, actually 90 of the 996 or 9%, just under 2% of all births. 
Physicians delivered just under 70% of all births and nurses about another 
14% so that some 84% approximately of Indian births were adequately 
supervised. The majority of home deliveries were handled by native 
midwives, untrained in the usual meaning of the term but experienced. 
These midwives delivered at least 10% of all births and it is noteworthy 
that this 10% contributed 7% of the stillbirths as reported and 22% of the 
infant mortality, the infant mortality rate in this group of children being 
177 per 1000 live births. Regarding stillbirths, if 16 anteresting to note 
that the hospitals reported 76% of all stillbirths in the 73% of births 
delivered in hospital, for a stillbirth rate of 9 per 1000 births and phy- 
sicians delivered 78%. Although complicated cases would naturally tend 
to concentrate in the hospitals it is unlikely that such a high percentage 
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of stillbirths would and that the explanation probably lies in more accurate 
reporting, especially as the rate is quite moderate in comparison with the 
national rate of 12. It is most improbable that the stillbirth rate amongst 
children born elsewhere than in hospital could have been as low as the 
data suggest. Perhaps the most dramatic contrasts can be drawn between 
professionally supervised births and unprofessionally supervised and 
between births in institutions and home deliveries. Among the 4682 
children delivered by physicians and nurses 354 died, either at birth or 
during the year, giving a mortality rate, including stillbirths, of 76 per 
1000 births. Amongst the 916 children not delivered by a physician or a 
nurse, 136 died, giving a mortality rate of 148 per 1000 births. Of the 
4602 children born in hospitals and nursing stations, 4263 survived the 
first year or almost 93%. Of the 966 children not born in a hospital or 
nursing station, 845 survived the first year, less than 85%. Amongst 
children born in institutions under proper care the total mortality rate 
was 74 per 1000 births (339 deaths) but, amongst children not born ina 
hospital or nursing station, 151 deaths gave a rate of 152 per 1000 births, 
more than twice as great. Whatever can be said for home deliveries 
elsewhere, clearly it cannot be advocated for Canadian Indians under 
present conditions. It is significant that the 12% of births classified as 
delivered at home contributed one quarter of the total infant mortality 
during the year while the 73% of births delivered in hospital contributed 
only 59%. 


Complications of pregnancy and delivery and infant mortality 


In 90% of all births nothing was recorded regarding complications. 
Unfortunately this is not quite synonymous with saying 90% of births were 
uncomplicated. In some instances it merely reflects the inability of the 
nurse to get information on complications. However, as has been shown, 
as 82% of the births were supervised by competent personnel, it is 
reasonable to suppose the majority, at least, of complications were 
reported. At the same time it is interesting to note that this 90% of 
"uncomplicated" births provided 72% of the stillbirths. The complica- 
tion having the most serious effects was placenta praevia. This one 
complication which affected less than 1% of all births, was associated with 
a high stillbirth rate and also a very high infant mortality rate. It would 
appear that placenta praevia was not only a hazard to the child at birth 
but significantly lessened his chances of surviving infancy. Disproportion 
and malposition had much the same effect on infant mortality but was not 
associated, in this study, with stillbirths to the same extent. Much the 
commonest injury suffered was laceration of the perineum which occurred 
in 3% of all births. However deleterious to the mother these injuries 
may have been, they had no adverse effect on the children. Traumata 
suffered by the child at birth, only 8 cases reported, were, however 
associated with a stillbirth and one infant death, giving high rates respec- 
tively but of doubtful statistical significance. "Other complications", 
unfortunately not always specified, were also associated with high still- 
births and infant mortality rates and were reported in 2% of all births. 

In view of the serious risk to the child, the need to diagnose placenta 
praevia, malposition and disproportion early so that suitable arrangements 
can be made is stressed. 


Nutrition during pregnancy, births and infant mortality 


In nearly one third of all births nothing was reported regarding the 
mother's nutritional state during her pregnancy. The data are examined 
both including and excluding these "unknown" cases. Both tables show 
the same general pattern. Considering the "known cases" only, 78% of 
the births were to mothers whose diet was considered to have been 
"adequate" by accepted Canadian dietetic standards, 22% to mothers 
who subsisted during pregnancy on diets regarded as "inadequate" mainly 
in protein content but also in total caloric value. The 78% of births to 
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mothers whose nutrition was satisfactory contributed 57% of stillbirths 
and 68% of the infant mortality but the 22% of births to undernourished 
mothers contributed 43% of the stillbirths and 32% of the infant mortality. 
The stillbirth rate among children of undernourished mothers was 2.5 
times the rate among children born to well nourished mothers and the 
infant mortality rate was 1.6 times the infant mortality rate amongst the 
infants of well nourished mothers (107:67). These are significant differ - 
ences. Undernutrition of the mother increased the risk of stillbirths and 
reduced a child's chances of surviving the first year. Considering the 
births as a whole, it is gratifying that at least 53% of mothers were well 
nourished but at least 15% were not and this 15% of poorly nourished 
mothers contributed 28% of all stillbirths and 20% of the total infant 
mortality. The proportion of undernourished mothers was probably 
much higher than 15% but, as over half were well nourished, even if all 
the "unknown" cases were undernourished, which is unlikely, could not 
have exceeded 47%. Undernutrition, however, clearly is a factor in 
maintaining the high loss of infant life, indicating the necessity for 
proper pre-natal care during pregnancy including supervision of the 

. diet. Fortunately it affects rather a smaller proportion of Indian women 
than might have been supposed but still remains an important factor, 
influencing infant mortality quite out of proportion to the actual number 
of mothers involved. 


Pre-natal supervision, births and infant mortality 


In over one third of reports on women reported to have been pregnant 
in 1962 there was nothing reported in respect to pre-natal supervision. 
It is unlikely that many, if any, of this group got any supervision during 
their pregnancy. This proportion of pregnant women can therefore be 
texen as an incex of the dépree of failure of the Wedical Services .O cover 
all pregnant Indian women. One third is a substantial proportion. In 
another 11% the nurses reported they were uncertain whether or not the 
women had received any care and, if they had, they did not know over 
how long a period. It could not have been either extensive or regular. 
It would therefore appear extremely doubtful if from 40 to 45% or more 
of the Indian women pregnant in 1962 got any really adequate pre-natal 
Care, 


Some 59% were reported.to have attended pre-natal clinics at some 
time during their pregnancy, 53% got services from physicians and 54% 
from nurses. That those who got adequate care benefitted, is very clearly 
shown in the mortality rates. The overall infant mortality rate for all 
infants born in 1962 was 80 per 1000 live births but amongst the children 
of mothers getting pre-natal care from physicians for six months or more 
of their pregnancy the infant mortality rate was 46 per 1000 live births. 
Amongst the group supervised by nurses for that period it was 60 per 1000 
live births. Amongst the children of the group who attended pre-natal 
clinics regularly during this period the infant mortality rate was 54 per 
1000 live births. Presumably the nurses included some women who did 
not attend the clinics but were seen at home. In all cases the reduction 
is significant, the Chi squared test indicating that the difference was 
quite unlikely to be a matter of chance. The difference between infant 
mortality in these groups and the infant mortality amongst the children 
of mothers who were unlikely to have had much if any pre-natal care is 
much more significant. Amongst the children of mothers who were not 
known to have attended pre-natal clinics, the infant mortality rate was 
102 per 1000 live births. Much the same picture is presented by the 
respective group specific stillbirth rates but the differences are not so 


marked. 


One feature that emerges, however, is that women who attended 
irregularly or only late in pregnancy did not benefit to anything like the 
same extent. Amongst the children of,women coming under care in the 
third trimester only, infant mortality ranged from 71 to 78 per 1000 live 
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births, not significantly less than the overall rate. The rates were 
significantly high amongst women who did not receive care in the third 
trimester. This will be examined in greater detail in a subsequent 
section of this report dealing specifically with the utilisation of pre- 

natal services. Only some 30% of pregnant women made really adequate 
use of the pre-natal services and almost as many made only sporadic 

or late use of them. Amongst the women who came under pre-natal 

care, the greatest number did not come under supervision until the third 
trimester and reaped comparatively little benefit, if the mortality amongst 
their children is any index. This late appearance is probably associated 
with cultural patterns but, unless educational activities can increase 
earlier acceptance of pre-natal services, there would appear to be little 
hope of improving the infant mortality rates under current pre-natal 
practice. The services were effective but they effectively reached less 
than one third of pregnant women and completely failed to touch more 
than one third. Among the remaining third, receiving late or irregular 
care, they were relatively ineffective. Although somewhat disappointing 
and discouraging, this picture also indicates how matters can be improved 
and along what lines efforts should be increased and also that, when 
properly used, pre-natal services were markedly effective even if they 
still failed to reduce Indian infant mortality rates to the Canadian national 
level. Indian women must be brought under pre-natal care earlier and 

in greater numbers. 


Supplementing the diet, births and infant mortality 


The normal diet was reported to have been supplemented in 83% of 
cases. In 17% there was no report. There is a significant difference in 
the infant mortality rates experienced in these two groups, the Chi squared 
test index being 53. 78 (significant if over 3.89). However 189 of those 
women took only the pre-natal capsules and the infant mortality experienced 
amongst this group was significantly high. Pre-natal capsules alone 
do not appear to offset the ill effects of general undernourishment, 
particularly if taken, as the majority did, only during the middle period 
of pregnancy. It would be interesting to know why the capsules were 
discontinued later. Although those 29 women who took capsules throughout 
appear to have benefitted to some extent it was not to any significant degree, 
the Chi squared test showing an index of 0.9, which means the somewhat 
lower rate might have been a matter of mere chance and not necessarily 
the result of taking the capsules for the longer period. Again, although 
the group taking capsules and other supplements appear to have had a 
slightly reduced infant mortality as compared with those having supple - 
mentary feeding only, the difference is not significant so that there is no 
evidence that the addition of the capsules effected any real benefit. The 
difference is due to other supplements. This is disconcerting as great 
things were expected as a result of introducing the I.N.H.S. pre-natal 
capsules but, measured by their influence on the health of the children 
born to mothers taking them, there has been no detectable benefit, in 
fact the evidence might be taken to indicate they had a positively deleterious 
effect on the children as mortality amongst the children of mothers taking 
the capsules only is quite significantly higher than amongst the children 
of mothers not taking anything. A more correct understanding is probably 
that they failed to affect to any degree what was going to happen anyway 
as a result of other factors. Obviously no reliance can be placed on these 
capsules, This is discussed further in a later section dealing with maternal 
haemoglobin levels. It is interesting that 80% of mothers supplemented 
their diets but only 59% attended pre-natal classes. Some 20% appear to 
have learned the lesson adequately in some way at some time. 


Dental care 


Attention to the mother's teeth can not be expected to have much 
effect on the infant mortality rate and there was no significant difference 
in the mortality experienced amongst children of mothers receiving dental 
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attention and those who presumably did not. It is startling to note, 
however, that virtually all stillbirths occurred in the "untreated" group. 
No direct cause and effect relationship is inferred except that most 
probably all mothers receiving dental attention were under better general 
supervision or were a more responsible conscientious group of women. 
The most significant feature of this table is that only 7% of mothers did 
receive dental attention. The majority of those saw the dentist in the 
second and third trimesters only. In the interests of the mothers if not 
their offspring, it would be advisable to increase this service to pregnant 
women. Dental diseases are notoriously prevalent amongst Indians 
generally and the adverse effect on such diseases of associated pregnancy 


has long been recognised. Dental services to pregnant women are obviously 
deficient. 


Post-natal supervision and infant mortality 


There was a very significant reduction in the infant mortality rate 
among childrenkept under nursing post-natal supervision. Among the group 
known not to have been supervised at all, the infant mortality rate was 
136 per 1000 live births but among the group known to have been under 
supervision for some period the rate was 45 per 1000 live births. This 
group comprised 65% of all live births. The other 35% were either known 
not to have been supervised or reported as not known to have been under 
nursing care at any time, but in many cases the question was simply left 
unanswered. Amongst the group as a whole the infant mortality rate was 
144 per 1000 live births which does not suggest many of them could have 
had much, if any, nursing supervision. The duration of post-natal nursing 
supervision was important. There was a very decided difference in 
mortality between those children getting only five or less months super - 
vision and those getting six or more months care, in fact, those getting 
less than five months were little better off than those getting none at all. 
Amongst those getting only one month's care, which obviously would have 
included a high proportion of the weak and sickly infants, infant mortality 
was actually at its peak, 199 per 1000 live births. The mortality rate did 
not decline significantly until after five months. At that point, however, 
the drop was so dramatic that in spite of the high mortality in the first 
five months, the 65% of children who did get attention produced only 37% 
of all infant deaths while the 35% who got no attention contributed 63% of 
the infant deaths. The most gratifying feature of this study is the finding 
that 1209 children (22%) of the total were kept under supervision for the 
whole year and amongst them only four died, an infant mortality rate of 
only 3 per 1000 live births, gratifying, that is, until it is realised this 
also means 78% were not kept under nursing supervision for the whole 
year. This 78%, of course, would include those who died in spite of 
supervision, 163 or 3% of all births, but three quarters of the children 
born did not get adequate nursing care during the first year of their life. 


As regards post-natal services by physicians, the effect on infant 
mortality was not so pronounced, presumably because there would be a 
tendency to refer to physicians only children who were ailing. However, 
the same pattern is discernible. There was a significant drop in mortality 
amongst children receiving attention from physicians for six months and 
longer. Only 8% of infants received attention from physicians for the full 
twelve months but there was no mortality among the group of 459 children. 
The overall mortality rate among children attended by a physician at some 
time (only 28% of all children born alive) was 42 which compares favourably 
with the nurses! rate of 45. It is evident that post-natal services are 
effective in reducing infant mortality but also that there is great room for 
improving the scope of post-natal care both by nurses and physicians, 


Effect of instructing mothers in child care 
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Some instruction in child care was given to 4045 mothers or 73% of the 
total by nurses at some time, 407 were known not to have been given any 
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instruction at any time (7%) and it was doubtful if 1100 or 20% got any. 
The differences in the infant mortality rates experienced in these three 
groups is highly significant. Amongst instructed mothers it was 5D, 
amongst the definitely uninstructed it was 138 and amongst those who 
probably got little or no instruction it was 147. This is most unlikely to 
be a matter of mere chance, the Chi squared test giving an index of 145 
for the 4050 mothers instructed as against the 1507 almost certainly 
uninstructed, in terms of the relative mortality. It would seem therefore 
that even a limited and irregular degree of instruction was highly effective 
in reducing infant mortality. However, the negative side is that only 73% 
of mothers were covered, leaving 27% to their own devices and with 
obviously serious consequences to their children. This group of Indian 
mothers, slightly more than a quarter of all Indian mothers, who got 
little or no advice, almost doubled the infant mortality. 


Effect of breast feeding 


It was moderately gratifying that 69% of mothers breast fed their 
children for at least some time but disappointing that half of them abandoned 
breast feeding within the first few weeks. Children who were breast fed 
for extended periods obviously benefitted. There was a marked reduction 
in infant mortality amongst infants breast fed for an extended period and 
this reduction is directly related to the length of breast feeding. Infant 
mortality amongst children who were breast fed for less than two months 
was 80 but amongst those who were breast fed for seven months or more 
(only 17% of all born alive) it was only 16 per 1000 born alive. Breast 
feeding for six months was associated with a reduction of from 80 to 30. 
These are highly significant differences. It is not certain that the 31% of 
mothers classified as "unknown" in regard to the duration of breast feeding 
did not, in fact, breast feed their children for at least a short time but, 
judging by the infant mortality amongst their children, it would appear to 
be unlikely that many of them perservered for very long. These findings 
strongly support advocating a policy of encouraging Indian mothers to 
feed their children at the breast. 


Supervision of bottle feeding and infant mortality 


It is sometimes argued that properly supervised artificial feeding 
is as safe as breast feeding. The nurses reported supervising bottle 
feeding in 50% of all infants and not supervising 12%. Among the supervised 
the mortality rate was 45 per 1000 infants, among the group reported as 
not having been supervised, 51 per 1000. The difference is not statistically 
Significant, the Chi squared test being 0.55. In other words, in this group, 
there is no statistical basis for believing supervision made any difference 
in the mortality. As was seen in the preceding arialysis, the mortality 
rate amongst children breast fed for only five months was 43, so that, 
even at its best, supervision barely succeeded in equalling five months 
breast feeding and fell quite significantly short of the result of breast 
feeding for six months. However, the nurses failed to report whether or 
not they had supervised 1123 infants who must have been bottle fed. It is 
unlikely they would fail to report a case in which they had, in fact, super- 
vised the feeding. It can thus be reasonably assumed that these 20% of 
the children also did not have the benefit of nursing supervision, raising 
the proportion of unsupervised bottle feedings to 32% of all births. It was 
seen in the preceding table that 18% of the children were breast fed for 
six months at least and among them mortality was at the rate of 17 per 
1000. Mortality amongst the 1123 not reported and presumably unsuper - 
vised was 270 or a rate of 240 per 1000. Among the total group of babies 
who were reported as "not supervised" or not reported as supervised and 
who must have been bottle fed because they were not breast fed, mortality 
was 170 per 1000. The rate of 45 per 1000 got among the supervised . 
group in this context does then show a most significant reduction in mortality. 
However, mortality amongst bottle fed babies as a whole, including the 
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Supervised group, was still 94 per 1000. In the Indian situation, bottle 
feeding is a hazard to infant life and, though careful supervision was 
effective to quite a marked degree in countering the danger, it was much 
less effective than simple breast feeding for six months. These two 
studies indicate clear guide lines for policy planning. 


Influence of nature of feeding after weaning 


Quite a distressing number of children did not survive long enough 
to be weaned as only 3885 reports of weaning practices were received. 
Provided they got enough to eat, even if the quality was judged by the 
nurse to be inferior, children survived much better than those who got 
insufficient food, even if regarded as of good quality. Mortality amongst 
children given enough food, in the nurse's estimation, was 23 per 1000 
and did not differ with the quality of the food. These criteria were not 
objectively defined and must be regarded as somewhat doubtful classifica - 
tions, very liable to the subjective evaluation of the individual nurse 
reporting. Among children who did not get enough to eat, in the nurse's 
Opinion, mortality was 49 per 1000. Among children weaned on diets 
which the reporting nurse did not feel capable of judging quantitatively 
but did qualitatively, those who got ''good quality"! food had a mortality 
of 34 but those who got ''poor quality" food suffered a mortality of 91 per 
1000. There was a fourth group which the nurse felt unable to evaluate 
either quantitatively or qualitatively which had a mortality rate of 78 per 
1000. It is noteworthy that only 70% of those children were considered 
to betgetting Good and adequate diets, 22% as getting insufficient to eats 
When insufficiency coincided with poor quality, mortality jumped to 64 
per 1000. Good quality feeding, even in amounts held to be anadequater 
was, however associated with a much lower mortality. If instead of 
examining quantity by quality, quality is examined by quantity, it is found 
that children who got good quality food, regardless of the amount, had. 

a 22 per 1000 mortality rate while children on poor quality food, including 
those getting plenty of it, had a mortality rate of 57 per 1000. Some 78% 
of these Indian children were judged to have been weaned onto good quality 
diets but over 20% were held to be on inferior quality food and, as stated 
above, a good 22% were not getting enough of whatever quality of food they 
were getting. 


Influence of supplementing infants! diet with vitamins 


Vitamin supplements were added to the infants! food in 68% of 
children. Among this group the overall mortality rate was 43 per 1000 
as compared with 158 amongst those not reported to have been given 
vitamins, a statistically significant reduction. However, mortality 
amongst those who got vitamins for only 1 to 3 months was also 151 per 
1000. No significant modification was apparent under less than six 
months administration. 


Influence of supplementing infants! diet with I, N.H.S. paediatric iron drops 
cay eS lea ee edad abn: Gaminecctatacl yaa Moabanaice °C satis inca Sah aes eo snee ye ene SE eS, 


Iron drops were less popular than vitamin supplements. Only 42% 
of children were given these. Among the treated group the mortality rate 
was 37 per 1000 as against 111 per 1000 among the untreated group, a 
statistically significant reduction. Even short duration administration 
appeared to be effective, mortality among those getting the drops for only 
a few weeks being only 59 per 1000. This stands in marked contrast to 
the apparent ineffectiveness of supplementing with vitamins for less than 


six months. 
Influence of quality of home care 


The quality of home care was evaluated on 75% of infants and not 
reported in 25%. Mortality among children receiving what was considered 
"adequate'’ home care was only 32 per 1000 as against 92 per 1000 amongst 
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Table 7 


Maternal and Child Health Survey 1962 
Births and Mortality by Age of Mother Numbers 


Birth 


~15 16 10 6 16 0 0 0 0 
15 12 14 26 0 1 1 2 
16 44 29 2 0 7 2 9 
17 76. 75 151 z 8 8 16 
18 101 94 195 1 6 9 15 
19 155 124 279 3 15 10 25 
15-19 388 336 724 5 37 30 67 
20. 161 151 312 1 16 7 23 
21 161 145 306 2 18 16 34 
22 170 162 332 2 15 16 af 
23 163 167 330 0 7 2 23 
24 166 143 309 4 8 13 21 
20-24 821 768 1,589 9 64 68 132 
25 155 148 303 1 6 14 
26 156 117 273 2 ll 8 19 
27 132 133 265 0 4 8 12 
28 130 137 267 0 B3 12 25 
29 116 119 235 1 14 7 21 
25-29 689 654 1348 4 50 41 91 
30 130 99 229 5 8 7 15 
31 98 104 202 5 ll 3 14 
32 89 95 184 2 11 8 19 
33 90 62 152 0 9 3 12 
34 83 85 168 5 9 3 12 
30-34 490 445 935 17 48 24 72 
35 81 75 156 1 7 6 13 
36 71 60 131 3 6 5 i 
37 61 59 120 0 5 5 10 
38 63 63 126 2 5 3 8 
39 52 53 105 0 8 4 12 
35~39 328 310 638 6 31 23 54 
40. 36 35 71 0 8 1 9 
41 31 34 65 0 4 3 7 
42 33 27 60 2 2 0 2 
43 16 14 30 0 1 1 2 
44 3 13 16 0 0 2 2 
40-44 119 123 242 2 15 7 22 
45 21 24 45 2 3 2 5 
Unknown 9 iB 20 1 1 0 . 
milage 2,875 2,677 5,552 46 249 195 444 
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Maternal and Child Health Survey 1962 
Births and Mortality by Age of Mother 


Percentage Distribution, Sex Ratio at Birth and Mortality Rates 


Percentage Distribution 


Age of Mother 
Total births| Still births 


-15 0 0 


M:F 
Sex Ratio 
Died in per 1000 
first year |(live births) 


0 

15 0 0 1 
16 1 0 2 
1 3 2 4 
18 4 Z 3 
19 5 7 6 
15-19 13 hat 15 
20 6 2 5 
2 5 4 8 
PPL 6 4 vf 
23 6 0 5 
24 6 9) 5 
20-24 29 20 30 
25 oi 2 3 
26 5 4 4 
27 5 0 3 
28 5 0 6 
Zo. 4 2 5 
25-29 24 3) 20 
30 4 ny 3 
31 4 11 3 
By 3 4 4 
33, 2 0 3 
34 3 11 3 
30-34 17 37 16 
35 3 2 3 
36 2 a 2 
37 2 0) 2 
38 2 4 2 
39 2 0) 3 
35-39 12 13 12 
40 0 2 
4\ 0 2 
42 4 0 
43 0 0 
44 0 0 
40-44 4 5) 
45+ 4 1 
Unknown Z 0 
All ages 100 100 


ey ae 


1,667 


857 
1,517 
1,013 
1,074 
1,250 


1,155 


1,066 
1,110 
1,049 

976 
1,161 


1,069 


1,047 
1,333 
992 
949 
Ee 


1,054 


1,313 
942 
937 

1,452 
976 


T5200 
1,080 
1,183 
1,034 
1,000 
981 
1,058 
1,029 
OZ 
L222 
1,143 
231 
967 
875 
818 


1,074 


Stillbirths 
per 1000 
total births 


43 


48 


Mortality Rates 


Table 8 


|.M.R. per 1000 live births 


PLZ 


100 
A 


UZ 
124 
100 
108 


110 


73 


111 


103 


114 


127 
108 


L25 


50 


80 


OOT OOT OOT yLO'I PSUR AOSV Soe cere S, # he epeS/4sone Se Te IO ae 
0 6) (0) 9¢6¢ 6 Mee 8) S808 SUC PES SNS nea ie raSae OLAS A], 
Z 2 7 LL8 sisjn/e isle eigienelens) °°) che =) sie MUaTs SOUNIOS) 
I G I ILS VCS Ee Sees Eee a ses es Hoe TES 
0 (6) 0 00S PCS CT RCI SCM SCAT OS HEC SEES oF fob (avs £6 | 
0 4 I Oct I sre lelencne.e. cease eile leicester DONO TM 
Caps L9 PL CLOT Jor ovlelisie\oxere?s cnsteames, too kcae <1 DOTTIE IN 
CZ 0Z ZZ Mee i IOC DIO MONOTONE O OO ERIS. 

SULIIG [DJOY 
ns 0001 40d anak sity Ul paiq SULIG-1]LES SULA [D}O] (SYHIq eA!) 


OlDY X9S 
dW 


snyoig eBoiuoy 


susiIg aAt| QQOL 404d “Y"W'I SUE TSIESS 


soppy Aypoysow uolingiusiq ebppuadiad 


sayoy ApijoOs1OW pud UOoIyNgiaisig aboyuadsag 


Speke) pres eiehe (she ses tives 26> emacs OTs 

ahaa Tete cerenece) © eat is 2° exer eR OU AG i 
scekalel es Seek kes S1Oree SREP iS SEAL OT uowwo-) 
siete i608 0 Fe Sai el eaeene soe Terese 


Sai 8 AIS e Se © SNNSTG Soe EET COREY 


SO ONAN 


w7ersi chee sche; che ehegerieache, SAKSHTy ODUM 


8I¢ 
1h ge 


spa 4s4lj Ul poig 


sh eliehenelis! erehese, s)eleWesel leserhekes: DOTTIE 
SiO COR CHOC O COO SCO SR IIT ES 


snyojg ebony 
BAI]D WOg 


S1aqunAN 
JOUu;OW FO SNEDIS aBoissoy Aq Ayiposs0OW pun syyilg 
Z96L APAANG Ys]OSH Py!yD puo jousayow 
6 9/9°L ; 


25 


ejowe4 


SYLIIG BA] OOOL 494 “Y“W'I 


ejowsey 


IDA 4S414 Ul paiq 


8 oor Oo1 001 yLO‘T nao tn ae "+ [BIOL puvsy 
CI fa O¢ Et LEO'T oy belle Sem es fe **** *3TO0W IO ei 436 
CF v Il 9 9L6 On ROS te SORE e FOS. 8 A Ree er eyer e ix 44g 
Cl 2p TSA i Z90'T . gle heel est eitnaiel ix . ter Bs yal 
TE OL ot 8 888 oe ae: . as ye me BBD Ce ek ae ve opto) 
S eit He Il 076 ig aie saa 7 Note ere ry 
¢ 6 y TH Toe ke ewe eae . . Se te a Be Way 
C ZI he Tet CEST Prroar ai ist OR yk eC tv ats t ne pre 
€ CI v YI O8Z‘T FS) Oe eee al Poe . . ee a puz 
Vi Cl al VI Cuba eigen ley Bye: Chee elie: weedy fo) 47te Decent plrys ist 
— 
SUIIIG [DOF (sys!q aA!) 
ooo 424 pad 4841} UL palg syvig [INS SYM [DLO] bat oa eat 
SUHIQTI HS 4:‘W UP el Her 
SdjDy Ay po pow uol{Ngiiysig aBpjuadie 4 
sapoy Ayipoysow pun uol1snqiissiq aivoyuadsiag 
6072 OV AEX LORS | 6/1357 86S‘S Ae er ye a Os eee we SS, Oe [210 L purin 
Ly val 1¥6 TOV 6LY GEC Ween | anes ee pe ye a alow JO ,, YG 
ray € O€€ LOI £91 CEE rie Cie es Va eC ae a te oe. . _ yg 
LT 9 COV CéT L0Z 80YV Sab AA pag re Ons peed a se IZ 
Ce ¢ LOY CVC C12 Coy yp ee giant : oie acta tags comer amet) 
97 € ss vot 182 SoC 0 i ee Die pita Rea eR TST ie a 
ae % L¥9 COE CHE 6y9 PTO eters Cee aC? Saw ee a) oe yay 
67 ¢ Z£9 962 ola CeO < wae eS wi eae) me felis 46) (ee . + Rays Ar pre 
6¢ v6 EGE TEE CEE 6SL Pu alea ie) Gee ea Cera: ale ae FE) Ow Pe) ee pug 
CE 9 108 VLE L@P L08 Pee Ce ee, PE Old RMD OO prryo Is{ 
a|DW jOtO] ejows4 S|DOW 
uiOg [14S Sutil [D}O]L yudy Uyarg 
BAl|Yy U10g 
siaquan 


pimp jo ey Wiatg Aq Ai bisowW. Pee Ss qietg 
2961, A8asng ytpoeH PyLYD pus [PuroimyY 


26 


OOT OOL yLO°I a ee eae ea eae 
T Z ccc ‘tT eieiete et ae es eT Stig UN (| JOAO 
LL ¥S 690°T ORES EE Jeo Oates paves 
il cC 186 pees Tt ett mer 
ih ST ooy‘T oa pele SPOR oO, eee sete 
el 8 £ [iid bk cr at es i CH anh 
SULIG [DJO} 
BJO ajpwa : 
— = OOOL 294 4DaA {S4ly Ul Paig SUHIG J[LS SULIG [DIO] (eos) 
Systiq}|!4S O1jDy xXaS AdunuBbasq $O uolyDing 
Sysiiq Al] OOOL 494 "U"W"I ted 4 OW 
sappy Ajipopow | uolingiuisiqg aBpjussied 
sajyoy Ayipoysow pup uolgnqgiiss!q aBpyuadiagd 
6¥2 ov 76°C AS as $L8°2 86S‘S peat eeaumuamemens aey 2 SEC 
¢ I Sol S74 09 SOI RE i ai Cn Sa 
TOI SZ SZ1°S LLy‘? 8P9°7 OsT’s OE Re CaO igen 
CT or GLE LOT Sor CCC ee SS ea otomaGie desea 
61 £ GL O¢ cy 6L Te aS Se aera ar te 
6I € SE 21 0% IV Briefe lepeisia\etessasicne °\s ces taecat ls (Gesu lip 
ajowea a|DW jD$O] ajpwe4 a|DW 
usog {JS SUIG [DOJO] ADupuBaiy yo uoljoing 
soak yssif ul pag BAIID W1Og 
siaquin N 


Aounubasg jo uolrzoing Aq Ayiposs0W pun syyiig 
Z96L APAing Ys]O09H PILYD pup jourayow 


sa eh ® 


27 


She ae SS Cea ee tae eC Ci vee fay me) 


OOT yLO'T ee Pet AIO DUES) 
¢ Ipe'l os pie ie ETA Te we RO alist ee er Seles aL ** *3QIOUI B(e) *sq] 6 Zurysram yz202qNS 
Z 9@8'T oe . . ee, ee mee oe . oe . ~ ao en eI ia *3QIOUI Jo Sai OL 
(a 696'T Pee ene 6, bie Sun he, OS Peary ic . Poa ay Me ay *sq] OL Japun ng *sq] 6 
09 Poor ip hale ait - s "Sq] 6 i cas "sql 9 Zurysiam [e2IOIGNS 
€I Cray, A ais, Coe he Wee eS ee ee ee Re eae) Saree *sq] 6 Bd al ng *sq] fe] 
9Z E1OL Se Cate ee a aa al Bae a ae tT OL eal) *sq] 8 Jopun nq *sq] L 
IZ VZ0'T I ae PME TIS eC ee UN 2 bot Sets Sell Sel ATE OD an ee LF *Sq] L Iopun ing "Sq 9 
cE PEG See ee ae ae eC en Ms: *sq] 9 ueya SSO] SuIysIoM y2302qNS 
€I Z98 Cree eee ee ee ew RLS a Oe ST ae cee eT BES ee *sq] 9 Jopun nq *sq] € 
€¢ a ZOL‘I Tey oe he aR Ok eT on eT A Pe ee a A Sa *sq[ G Japun nq “sq Vv 
ZG6PV €¢ bs LOLI SPE. ets Roe ..e) ome be Pm e oes sae ee ew Oe ee "sg v Jopun yng *sq] € 
616 CL 8 L¥6 Pe a ee Se i ae ek ee See) ae ela) a ae “sq ¢ Japuy 
ajowe » Fane ey 4DaA Jsily ) ; (syLiig aAl[) 
sytiiq 2A] OOO! 424 “U'W'I sible et 1 peig eS Mee fe ae 18194 YH 
ayy ALLOW uolinglaysiqg ebpjuscied JW 
sayoy AsipossOW pud suo AgIsss!G afppyuasiag rO1sDy xXaS 
oY z7oc*€ Te LL9'Z 6/9 866°C ese Ee SSE ek ae Raa ee [eI0 ], pues 
6 ZL9 L8Z CBE Ke ee te See eer oe yqig Jz aIOW JO *Sq] 6 Sutystam [eI0IGNS 
€ $9 EL 76 89T Stara re Pea eg a eA RARE YES Mees pe. DB e. ELSE) WM wLe YS. Le) ee a (O00 Jo *sq] OL 
9 LOS VIZ C6Z €1s ay cag te heh elo WD! BL a eb) LOWS OY SL Soe A *Sg] OL jJopun nq *sq] 6 
9c ¢87‘V 980‘Z 661 ‘7 TI¢‘y SR Oo a dae *sq] 6 Jepun *sq] 9 durTystam [eI0IqNS 
¢ COLT L19 COL EMEA Peta al We A CTL eg Oe Rn CC Al ES ae: *sq] 6 Jepun 3nq *sq] fe} 
as val 398'T 876 OG Z83'T Pe tad TS ee ey ee I A Ce *sq] IE Jopun nq *sq] Vf 
ZG vY Ve C60'T vs ¥Ss 740) ol | nbs Solel, ai, Shh Loele DADA RG IO MG Le Be ee Sea ei Dean al *sq ifs Jopun yng *sq] 9 
SI 69 II 6S ¥OE 162 Co We ia Mm nance ecm pee a ns Se *sq] 9 ueyI ssa SuryStax"[eI0IqNS 
gs €Z T ZGE 681 Or age a CCR Ce Te a A) LAL all al aa ele ig ‘Sd 9 Jopun ynq *Ssq] E 
ee CT ¢ L¥l 89 ol ZSI ee we he Le eS ee Ap eke eae SEaly UMere Rte wie © te *sq| ¢ Jopun ing *Sq7 4 
62 one re 6S 8Z T¢ 19 ee ok Ge ee ee a 1s Se sees "sq] y Jopun nq *Sq] € 
61 ¢ ie 6I SI OF Bey et Oe a eee OIC os Ces a eI *sq] fe Jopuq 
so|pwe 
| = uiog |{HS JOHOL sajowa so|DW 


apa ysily Ul pol 


SS ae 


SYPIG JOJO] 


AyipDyow 


SAl 12) u10g ANquINny| 


sybian ywig 


Pile INP Medd ALSO pee Sie 
296) AOAnG uO FH PLY sPle LPM shy 


28 


Oot oor 4 OoT yyy hi 7SS‘S 866 ‘S PIE PCO Velie 
| 1 
£ 6 3) T¢ y SSE 6S€ eae bene 
4 : 
9 6 2 Le y 61E €7E -+++ pajiodazu 
I 0 0 y 0 VC VC ** PIG MOSTS,, peizisuy 
0 0 0 0 0 ié Z eceeee awoy 3 
0 0 0 0 0 V v ** uorje3s Sursin 
0 0 0 0 0 9 9 Sr" Teardsou, oC 
| ma 
0 0 0 (4 0 at €1 eee ROE 4 DATIETIY 
cZ Z Or 96 ¢ Ty¢ pss nema’ QUOT FV) SILAPIN S4TeN 
SI ZL al 69 € LOL OLL ice 24725 
€ c I al I 9L a eee SORLOU y asinN 
6 y 6 1G é 167 €6¥ **uorqeis Sursin 
3 0 Vy ct 0 002 00z *seeeyeqrdsoy U 
o a2 
9¢ SZ OL a 0Sz 9¢ 918‘ GO lain ONY 
0 c 0 q I I a €T vate + » alee ueroishyd 
0 0 0 I 0 y y **uorqZIs Sur sInN 
9S OL OL 8¥C Ce 098*¢ $68°¢ sss" yeatdsoy Z| 
suyig @Al] OOOL sussig QOOL 4Dah jsal} perenne anak 4ysaly | 
} SUJIIG |DJO usog |]! dAl|y WO suJsIg |DJO 
sod *y"W"| sod SUIIG]] US ul paig Utd [PHS So tcclnl ee b ul poi | qIlHS py we Puss: il ices yutig yo e20]q pee ae 
pucHy’ 
sayoy AylpD} 10; uolyngiysip ebpyusd194q4 s Joaquin 


a2Djq pun Asaaljag 40 yUDpUdIY Aq Aytpossow pun syyiig 
C961 Aaaang UMP PEIYD pe pour TDy 


Sb PL 


29 .0™ 


08 
$8 


£91 


CLT 


0 
09 
¥9 


Stag At] 000! 
aed *yy"y"| 


A Bed ho heg | 


OOT OOT vbY oY cecrs 86S‘S sjuepuaie [[e 
6 9 LG 4 6I¢ €7E * +++ usouyUN 
0 0 0 4 0 VC VC 
sane CZ II ZI III ¢ yy9 6¥9 * *SaTIDAT[ap 
0 0 0 0 0 0 ‘iG eR aye 
0 0 0 0 Z 0 €T iinet 
9 Gb (i OI 96 ¢€ Tvs 0G TE pT ASD 
¢T € G T (He I OL "6 tune paposttN 
ee 0 c 0 I I al "see suevrotshyd 
y 6 y 6 CV c 66 "** " SoTIaATlap 
uoTj}eIs 
gursinu Iz 
0 0 0 0 0 0 y y ***paieis 10 
y 6 y 6 184 ré I6V €6V Soe aa Sanh 
0 0 0 0 I 0 y 4 
6 6S 9L cL 092 c¢ 990‘¥ 101‘? *“SOTIOAT[Op 
jeardsoy TTF 
0 0 0 0 0 0 9 9 "**poqeis Jou 
0 € 0 y al 0 00z 002 pe eiebricstiitte < 
6 9¢ OL OL 8hz c¢ 098‘ 668'€ * + suvrotsdyd 
SU4Ig QOOOL ipod $S4ly Ipod Sal} 
sod SUMIGII IS arpsiG SUMIG TIS | SUG |O10 1 Tear Woq | 145 eAlly wog SYLIg [O40 | 


sayoy Aylpopow 


juDpUud}HY 


uoliNgiysig ebpjuad104 


saquinN 


fUDpUdsFyy puD Aiaatjag JO a9D]q kq Ayipoyi0w pun syyiig 
7961 APAINS YE]DOH PPLyYD pun jousoyow 


SUOTIZ50] ITV 
uMouxUy) 


(2124987, , 


awoH 
+V 


UOTIEIS 
3uISINN 


jeidsoy 


Maaijaq 
fO 220] q 


30 


OOT OOT OOT vvyV oY 7SS*S B66°S Peeet eens reneee es [e201 

06 CL 06 66£ eg LZ0°S 090°S tt OE tye OS PepIOIo Huon 
y Z EN Z 10T €OI seeeee suomeotdwos 13430 
‘6 0 I I l 8 Seve ee ee eeeees spumnen 19u1Q 
0 ¢ G 0 LSI ER seeeeee suonvIaoR] [BaUTIag 
Cc 0 I I SZ 9 seeeeeeees oquy paduojolg 
y L OI c OS aS uorirsodjew so voriodosdstq 
Z 0 I I 0z iz ve eeeeeeeeestarad pewsouqy 
y I ¢ c 61 18 ter eeees saSeyiowaey JayiO 
0 if € 0 ly IV seeeeeees pquaoeld pouleiay 
6 i el y cy oY receeeeooouraouid BUaIE[d 

SUJIIG BAI 
ta ae fa a eae SULIG [PHS SULIG JOJO] ae wiog [JS DAI] WOg SUHIG [DIOL Maatyep 


AyijOp40w pudju| 


dll 


sappy Ayi;D}10W 


uol{Ngi4isiq eBoyusd10q 


Aji] Dp 40; 


SUPIG 


puo AdupuBe.d jo 
suol}oo1|dwo7y 


Asaaijaq pup Adunubaig jo suoljpd!;dwo7 fo Ayipoyi0 jw pun Sysiig uO adUdN]fUY] 


LOS Ros TOC UT DOH PD Lu eo eu ies Dy 


Tad ine 8 


31 - 


(68°€ Bey. Jojvass Jr qUeDTJIUaIS) 


€€°OT Al][eIJow JURJUT UT SaOUaIASJIpP Jo sDULdTFIUSIS Jo 3Sa) pasenbs 1yD 


ees oo g 


Pte e eee eer sees s ood vot 


Ba a aa Sores DOO A NOL SIO RT 


gq 2/9°L 
Ajug saspny umouy 
08 8 O01 Oot bby Ov ran ag 865'¢ BEST Ones ats ee iets B 
¥8 6 ZE 0€ T¥I ST 0L9'T 689'T Hs Sco egea nr: > sareperid auton 
Tel 8 y Z 1 T aa €ZI oe ae ie ae Rar 
Z6Z 0 I 0 L 0 bz bz Doves eee eeseeeeeees prepueisqng 
vOT om 6I CT 8 €1 OTs ¢z9 Pete reer eter et eee ee tenses 00g 
Ly 9 bP rad 961 LI 926'z C¥6'Z tebe eee eee es tenes ecns shee nog 
SUJIIG BAI| 
ene Selanne Dee MEPS: SUH TINS Sysitq [oO] — apa ysaly Ul paiq) — 10g IH @Al|D W0g [O40] a 
- UO14 1449 


saypy Ayl;o;s0w uolyAgiysig ebpjuacia y Aytpoysow susilg 


1aYyLOW $0 UOIFIJINA jo Ayipoysow pub syyiig uo sIUaN] JU] 
Z96L APAING YspO9H pylyD pud jousLoroW 
OL F9°L 


32 - 


8 OoT OOT OoT yyy OY 756°C 86S°S 


es Peo ee Le [B10], puviy 


ol z9 ¥<¢ Ly ¥LZ Sz 686‘Z O19‘ -++-pastasadns you Ayqeqord [e210 
6 8Y 6£ 9¢ €1Z 8I 800‘7 970‘ Pc kad a peas Os pazodaz 10N 
8 4s 19 ¥9 T€Z 82 vyS‘€ ZLS‘€ gn 0s AAR ENE Posse soe (e301, 
cI val SI OI 19 ji LLS vss +++ -umouyun vaya ‘pastarodns J] 
Z sh OV €¢ OLT 1K L96‘7 886'C tieeeeeeesees++pastaradns [B10] 
8 IZ v~ vc 66 Il 8zZe‘T 6EE‘T ++ ++ -pastailadns Ajpetased [e203qng 
0 0 0 if y 9) 19 19 ADC ID OO et ee re is] 
6L Ea: y Z lL Z 901 801 PO SE 2 ngs ae are ne 
iG an Il 61 (ope C €80'T 880'T Ree A OMG EOE wo) OM 00 Ajuo JoqsowTy pre 
c¢ 0 iE, il if ¢g Ss ES Seale sé 6eé Pre “sé 1ST 
OY T C 0 9 ii vZ CZ -+++++K7UO sIaisautN puz pue 4ST 
9 jek Ge 672 Cy OL 6£9'T Cot ke ee pestasodns [Ja [e20IqGNS 
9 II eI 8I ox$ 9 ¥86 066 9 IS se RAR ROE ie eam ne 
9 9 6 a! CZ y ¢s9 659 SRC EEK: -*s1aisaWIN 99Iy) [TV 
a at syi4!q OOOL | 
0001 424 anak 4saly Ul palq suyig []lic suid |}Vy sped 4saly UL palq syLig |[HS BAI[D U10g Sey. un!oisAud p Aq 


Ay jpss0w sUDJUY asc SyHi [114s 


LD 


sayoy Api [DOW uolingiijsiq ebpjuadied Ay\ |p LOW SUG $O JaquN 


uoistAsadns jpjpu-aid 


jo polled 


un1aisdyg p hq UOoISIALAUNG JOIDU-941q fo Ayipoysow uo aduanyyuy 


E96 RorseS He eH Pye pee fe ern 
EBS bi | 


33 


08 


26 


£8 


ot 


90T 


OL 


€8 


ZL 
06 
82 
L6 
¢0z 


09 


LS 


L9 


SUj4IG BAI] 
Ooo 404 


AjijDysow fudjuy 


8 Oot 
6 cS 
6 8¢ 
8 co 
ol cI 
8 Ly 
Ol €Z 
6l I 
9 € 
€ Va) 
88 I 
SZ Cc 
2 ¥ 
L ST 
8 6 
Susig QooL 42d 4DaK 4s4lj 
Sata EES ul paiq 


SOyDy Apl]OLOW 


Se ia NT we, ee T 


be 


oot Oo! yyy W 7SS°S 865°S SS i ese Sa) 7 
0S Ov SEZ €Z 09S°2 €8¢‘Z “pastasodns you ATqeqosd [E30], 
LE CE OLI LI 6P6'T 996'T S4e et io se Oia Yolo less: e%ereiee paqodas ION 
€9 69 ylZ 6Z €09‘¢ ZENE 2 be ie wie ee) 6) Ren ete poqwodas [220L 
€T IT $9 9 Il9 L19 **umouxyUN Uday ‘pastasodns jy 
os 49 60Z €Z Z66'7Z SIO '¢ Pan Ree RS See oaace [210L 
8Z 22 €01 €1 CEZ'T 8h 'T ** pastasadns Ayyetqed [eiowqns 
G nf y I re (Re oS Re ease tks ee 1ST 
IT c cl ¢ vel Gel ek a ees te PSC 
L 8I [4 2 6L6 786 cee eseeie «= “TAO tEaIS olNpsy PIG 
i I € ¢ T¢ ve “The ge PIE PUR AST 
ra I 8 if 6£ OV *** ATUO SJajSaWII] pug pue Is|[ 
Be as 901 OT LeL'T LOL‘T **+** pastaradns [Jaa [evI0IGNS 
LI IZ $9 8 O¥T‘T PSII eT Sas Pe Pee 
y Lif Ly é I19 €19 reeeeesse + sia3saurn aasyi IV 
A 
SYHIq [|S SuHtq I1V pete wi0q | [11S OAL|D Wi0g SyHiq [|V osinu p hq 


uolingiiisig eBpyuess9q 


Aj JDy0Wy 


Syufilg fo Jaquinyy 


uols!Ajadns |p}pu-aad 


$O poliag 


asin Do Aq UoIsStAsadag joOyDU-a1q fo AplpDysow uo aduanyyuy 


Z96L PAINS Ys}OOH PILYD pup pousowy 


34 - 


SULIIG BAI] 
0001 404 


9 es i al & 


s4i4ig QOOL 40d 
Aji[oysow yudju| ether is 


SayDy Ajl[OLIOW 


Oot OOT WV ov CEG rE 86'S 
aS IV Coc ¥Z 6977 682 7 
IV as T8T 61 CELT Z6L‘T 
6S 89 €9Z LE GLL‘E 908°€ 
Il 6 GS ¢ COV L6YV 
8y 6S lic oe L87‘¢ 60€ *€ | 
yZ 62 OzT sia 66S‘T 909‘T | 
0 I y 0 08 08 
Ub, ¢ Gh ¢ ASI OST 
IT €Z 96 S 6L7‘T V8C'T 
ib u V € “6S C9 
0 0 y 0 vC VC 
v~ O¢ 16 IT C69'T €OL‘T 
eI SI €¢ 9 81 0‘T yC0'T 
6 IT NM 8t ¢ VLO 6L9 
IDaK JsAI IDeA 4S41 
ze a SYHIg ]pl4s sSYyHig ||V . Nell Uslog ]]HS aAI]D W0g SUG [VY 
=n 
uolingiajsiq ebpjusss98q Aj DYOW SY}Ig $O JaqUAN 


tte eeeeeeeereessrpioT puesg 
* Zurpuaze you Aqeqoid [e10 
tte eeeeeeeeeee+ paqiodar 10N 
249 vee om oes * DS IOd aT ILIOL 
*** uMouyUN Udy Spapuanie J] 
BE 2 FOS REO CHORD Gy oysiae ey (B18) if 
siapuane Ivpngaiut jo ,e03qn¢g 


MOE oc * Tuo Ja1S ow) IST 
wubp'sxa cote usando rs Ayuo JajsoWiy] puz 
ayer etevsleseeters * ATO I31SaWII pi¢ 
*++ATUO SID]SOUITI] pIg pues IST 


++ ATUO SIOISaUITI] pUZ pue IST 
*** sIgpuoqje poos jo [eIoIqns 


s2 °°: SiesTOIS SWI DIG \pUS PUC 


se ceeee se * SIOISIWTII JoIYI [TY 


SD1ul]> |DyDu-91d 
$0 aduDpUda}{D 


fO poled 


SIU] JOJOU-91q yD ADDuDpUasyy fo AylpOyAOW Uo AdUdN]YUY 


ZO6L APAING YAOSH Pl!4yD pup jousrsyow 


35 


Ovt 8Z Le y¢ ot Col Cz 028 C68 "5 ** ugy4eI DABY 02 JOU pauNsasd pauodas 
ZET 61 Z Z I 1a T c¢ Ss str tseses UMOoUNUN,, Se pajloday JON 
0 0 0 0 0 0 0 (0) 0 RFT 8 eens an 1ST 
0 0 0 0 0 0 0 0 0 Hanne ecmm ete een es > eae squawatddns 
0 0 0 0 0 0 0 I if "ewe cee #4 ome ATES FaISouNty pas J3yi10 
0 0 0 0 0 0 0 0 0 ae ae nem ee + Ge re mood pee 
0 0 0) 0 0 0 0 0 0 Se ee a, ae POS agree sajnsdes 
O€I IZ me y Z ZI Z 26 ¥6 Sen Atedn eh a PIE PEe-PUz yeqeu-aid 
6S I “LG y Le Weil 76 090'Z Z90‘Z el tries Ss si gxagS OUI Jsags Ty 
0 0 0 0 0 0 0 0 0 Peete e eee eee a 1ST 
0 0 0 0 0 0 0 0 0 i ies tae ‘ Puc (saqnsdeo ou) 
0 0 0 0 0 0 0 0 0 ead ee Riki. a cree Ajuo Ja3sawiy3 pig aus 
0 0 0 0 0 0 0 0 0 "Bfe She ee eS PAS olor squawajddns 
0 0 0 0) 0 0 0 0) 0 ee Sac ttre tage SUC eats 3330 
SET Ol 6 ‘a 9 a7 € COE 80€ “| ee So: ple PUEItZ 
A$ 0 vc 0 9€ LOI 0 666‘T 666‘T sees ss ** SIs sowyi} 9934) [TV 
L 
mo gees | 4eo | ee c our ot | iter emp doe we Buryed _eioagns 
1. 
0 0 0 0 0 0 0 0 Peete eee e eee . as] 
C8I ¢ €T C Se 5 VCl O¢T D isaak lr sre as g ‘“s pug 
987 0 C 0 Z I ye 8 race weeeereres f[8O Jas suys psc ATuo 
0 0 0 0 0 0 G rg ieee a woe e te pie “se IST sapnusdes 
0 0 0 0 6) 0 0 0 Ce ee | PUCOPSe ash [eIeu-aig 
VGC I L 0 ¢ € LT 02 “pr er ee Ao. | ie pie pus pug 
SII if Ne I € € 9C 672 Teese ss "sia saws 99543 [| 
ajpy Aypoys0 O44 Ufal apad ysit JDOA 4841 
pea - ne : ul od SYMTG [HS SYHIG [DJO ] ul eee pk IB sali) baal =| ss AG I fuze ao 
Bulinp uaxD | juawajddng 
SUHIG QOOOL Jed seypy Ay!;oJs0W uolNqisjsiq eBpjpuadi04q Ay 1} J1oy SUHIG Jo JOqWAN 


$a1q of syuawajddng Buryoy yo Agyipoysow uo aouanyyuy 
7961 APAING YsPOOH py!yD pun jourayoy 


O7 2xI/9D] 


36 


08 8 oye) OOT OOT Vy ov CECE 865'S : soalene S42 «Se © Sawing pUEIE) 
0s 6 6 86 €6 CLV CY 6LUSS TCCS - * paqval] j0u pewnsaid ,ejo3qns 
0s 8 vl vl vl 8Z¢ bE CCL‘V AGES ° oe) eaxoibie giererieicueree ons TOC MON 
08 or 61 VC 61 ¢8 Ww 9S0‘T L90‘T : "sees umouyun,, se pomoday 
€8 g b te ie TE I ELE VLE S * ale. [eluap SUIATIDaI [eJOIqNS 
LL 0 I 0 I y 0 aS ES . Page ON Sere SNS Le Pe 1ST 
IIT 0 € 0 Cc cl 0 801 80I i rt tole oy Sr ence coe aoe 
EL 0 G 0 C Ol 0 O¢T O€I e teeresesses ATUO JaIssUTI. PIE 
0 0 0 OF 0 0 0 Vy y . STS Pet ae decree 
00S 0 0 0 0 C 0 y V i is me tee TEI OS 
9S 0 0 0 0 I 0 81 8I : reece AO 6 PIC Pee per 
St fat 0 Z T é I LS 8S vet sees MSTA aSouNas salad IY 
ayo Api popsow 84D1 YyIG 4DOA sly ; sp90A jsaty . 
440 4u TES ul peiq eal ae ul paig weg IHS onyjo uiog =| SYHIG [DLO 
Bulinp uousyo 
JO}USG PSAISIAy 
sus4ig QOOL 29d saimy Apt jDsow uolingi4ysiq ebpyuadie | Alo y10yy SU}IIg JO JaquAN 


A iad Ne pe 8 


uoIsiAiadng joyuaq 


COM Week ES Sea WE Dac oe 4 Ba RO as ch hes ae 


oe) 


Table 22 
Maternal and Child Health Survey aos 
Influence on Mortality of Duration of Post-Natal 


Nursing Supervision 


. t ib . 
Percentage Distribution Infont Mortality 


Matnav--—'! 


Post-Natal Rate per 
Supervision by a Nurse Pte | Died in 1000 births 
first year 

anon sac sate Ue 166 33 3) KO) 199 
a) SGN Tn F Pos ea ag 221 29 “4 (6) 7 (18) ile 

MEE ban nee 236 29 vip) 7 (8) 123 | 
ee ae, Mie ters Stee tee 227 20 4 (6) 5 (12) 88 
oS ek SR Fae Scar aa 162 17 3 (A) 4 (10) 105 
PC 9) 2) baminys epoca ee 377 13 7 (10) 3 (8) 34 
RS 8 Weiler toes een *.* 149 3 3 (A) yp @) 20 
ot: liga Ee ea ala 274 7 5 2 (4) 26 
Bene 8 ee eho gee tora 222 p: 4 (6) 0 (1) g 
oo CPi: Wie Sg eee a 269 4 ee) 1 (2) 15 
Prag, Was she aah yo Ee 89 2 Pe eal 22 
eth ta ( es hae ope ag 1,209 4 22 (34) 1 (2) 3 
aabrolanended sooo] en |__| é5q100) | __ (370208) 45 
Roemmended afer te rest 264 36 5 8 136 
POREASYE Gevotreo eee et 61 3 1 0 49 
Pe eperedst ner 1,626 242 29 Oe 149 
me lerdl gs sre er ty” 5,552 Lh 100 100 80 
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Table 23 
Maternal and Child Health Survey 1962 


Influence on Mortality of Duration of Post-Natal 


Physician Attention 


228 


first year first year 
4 


Post-Natal 
Supervision 
by a Physician 


Infant Mortality 


Rate per 
1000 births 


OSA eCeCs ial et Py ee Cun eC ge Teer) 


Reta recruit siege ope etecb Ns 236 72 

pO RS eer reg ne eee een 61 
See re hcl cts x ie Sis Whe = YO 63 
Re enh ee ae Did Re 62 
ORS Ae NR eee een 25 
2a: OFS, Vii teat eiaaa 42 
MMR co mictats Meeys s sie 3s Dif 1 1 0 18 
oe ee 29 2 0 0 69 

linet OL MReMEE cs Desc. to aye kieue wNELS Costas 60 1 i 0 iLy/ 

See cet or NRG een Su eane eG padi ays 10 1 0 0 100 

ane eee UP Ra ccashct yeah oe sie e pate 459 0 8 0 0 
Sobtoca attended tae. vcs ne ore 66 28 5 42 
NOE ATTCNEEH sp «de ten.cs ts os Have 24 6 5 70 
STOMA oe Beicdin Taian either ccruahe ers 4 l 1 ba OS 

| Met TOD OIEC Re ches gs.e veicy ore anes 350 64 79 98 
IEG CAMCHMUOCal ts Beate im state ners asters 100 100 80 
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Table 24 


Maternal and Child Health Survey 1962 


Influence on Mortality of Giving Mothers 
some Instruction by Nurses 


Numbers Percentage Distribution Infant 
talit 
Instruction Died in Died in Seishin 
. : i irt Fe 
Live Births Fisted: Live Births firahyear 100 births 


Tabl 
Maternal and Child Health Survey 1962 nee 


Influence on Infant Mortality of Breast Feeding 


Duration 
of 
Breast Feeding 


Under 1 month 
1 month but under 2 months.,... 


2 months but under 3 months.... 


Subtotal breast fed for less than 


3 months but under 4 months.... 
4 months but under 5 months... 


5 months but under 6 months.... 


Subtotal breast fed for 3 but 
Met GMMOMtS s st ciecs secs oes 


Total breast fed less than 6 months 
6 months but under 7 months.... 


VMMONENSVOL MOLS «.¢ ¢< s+ esac 0s x 


Total breast fed for 6 months or 


Total known to have some breast 
OGEIINEG Aa ce Ae ene Rane Sateloleie 


If breast fed, when unknown ...... 


WO PAlUePOLCE A oh. sles wpe cies ers. eie Petaye 
INO UECE DOLECC tier stellety ele. ¢.evelets, bie aves. 65 
Total probably not breast fed ..... 


GrAMmLOtallivi are: scyoreesve, 2.5 ghee See. 


Live Births 


252 


246 


2,319 


185 
134 


210 


529 


2,848 
67 


997 


1,004 


3,852 


168 


4,020 


L532 


1,700 


D,D52 


Numbers 


Died in 


first year 


132 


33 


17 


182 


7, 


nace 


18 


~ Died in 


first year 


Infant 
Mortality 
Rate per 1000 
Live Births 


17 


60 


42 


Bp) 


Feeding 


Bottle fed 


Maternal and Child Health Survey 1962 


Influence on Mortality of Supervision of Bottle Feeding 


Supervision 


Reported 
ot supervised 


ee eee 


OtimEPOrtedn= eae ee 


Babtoral 


?) not supervised... 


Reported 
SUPENViSed. .s.5 0-6 


Born alive 


Numbers 


Died in 
first year 


34 


270 


304 


reported to have been 


Dicastiea torsix moOmthSs.+.s.se.o+eeeee 


Grand total....... 


Percentage Distribution 


Live births 


~ 
No 


N 
So 


Died in 


first year 


61 


We 
a 
ON 
ee) 


N 
ioe) 


100 


Influence on Mortality of Post—Weaning Feeding 
by Quantity of Food 


(based on positive reports only) 


—— 


Numbers Percentage Distribution 
Quality of Food Quality of Food 
Infants Infants Died 
Goo dertarctni cia cr wate 2,735 62 70 53 
Regarded ' 
we Oe eer eca puhe shale a oe 136 3 4 3 
sufficient 
(by nurse) subtotal 
given enough....... 2,871 65 74 56 
o0d sneak eee 228 2 6 2 
i a Booman che neces 610 39 16 33 
as 
insufficient ) 
(by nurse) subtotal 
getting too little.. 838 41 22 35 
88 3 p) 3 
Unknown st 1 O° 0 
99 4 2 3 
Unknown He 6 2 5 
GrAndatotall wiete ecclesia alehe alaceyay ohetereretuee E 3,885 116 100 100 
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Table 26 


Infant 
Mortality 


Rate per 
1000 live 


births 


51 


240 


170 


45 


94 


17 


80 


Table 27 


Infant 
Mortality 
Rate per 
1000 live 

births 


23 


Ze 


25) 


Table 28 


Influence on Mortality of Post-Weaning Feeding 


by Quality of Food 
Quality of Food Quantity of Food Rate per 
Live Births Died in Led in 


1000 births 
first year first year 


Sufficient sec. ce 70 D3 23 
ae Insufficient ....... 6 2 9 
Wnknowneaseeat ts... 2 3 34 


Live Births 


Gat Otallaninl.. earner te 


Se 
ro) 
WN 
— 


SER CIENE yee sce ia 136 3 4 3 22 
ones Losushierent sas cise t- 610 39 16 33 64 
Winker owner eters ete 11 1 0 1 91 


uncein[Uninown oon n ‘ 


All qualities “eyed ea ae 3 885 i16 100 100 30 


GD me 


Influence on Mortality of Supplementing Infant’s Feeding with 


Vitamins given for 


SHCA SHRLMMON ED atarctsrersiorere a e'cte 


1 but under 2 months......... 


2 but under 3 months......... 


3 but under 4 months......... 


subtotal for 1 to 3 months .... 


4 but under 5 months......... 
5 but under 6 months......... 


6 but under 7 months......... 


subtotal for 4 to 6 months .... 


7a Dut Under SrnOnthsSs. s« 6 <0 6 + 


8) butiunder 9 months......... 


9 but under 10 months 


subtotal for 7 to 9 months .... 


10 but under 11 months....... 
Piebueundersi2 months. .....1. « 


full 12 WOME Sin yoke reer eieielalsietexe 


subtotal for 10 to 12 months 


IWiejelijerastisel 5 Aamamo Go ooue OC 


NOMS COLGIEN eee lalietelaicliet elie! eter ele reps) 


(Greyitabaxeyccul f.G cacao Oe 


oeooovout ee, Bi 2 
ono oonede 154 23 3 
ie sovav erage. © 198 26 3 


eeoereeeoen 


eeeeroeeee 


eecwesteeee 


eoeeeeoerere 


Maternal and Child Health Survey 1962 


Indian Health Service Vitamin Capsules 


Died in 
First Year 


Died in 


—" 


e+e everoe 


eooeereeeve 


st m_[ 
= = 
Bee) 3 | ae 5,552 444 100 100 


ex Shae 


Table 29 


Infant 
Mortality 
Rate per 1000 
Live Births 


104 


188 


149 


131 


151 


91 


Influence on Mortality of Supplementing Infant’s Feeding with 


Maternal and Child Health Survey 1962 


Indian Health Service Iron Paediatric Drops 


Table 30 


en as 

iven Rate per 

vc ae Giedin | tr 

births 
EASE MOOI. 55-4 '5:80:0 a vw ie wth vib lgcore o-w ae y, 
misoe uncer 2 months... « so ses ese area Hod 8 3 2 47 
PMUCUDCEL AIOAENSs, ove hee tos aece es 264 , 5 2 34 
Poputeinder 4 months +. «sewwew sevens es 281 14 5 3 50 
subtotal for 1 to 3 months ........+.++- 716 31 13 43 
AMER UAC EL DIM OMtS ai.6''s sis esis ue" sa 670 lars ate 187 6 5) 1 32 
PepUG UNGer GrMonthSes ss ee se ose seks es Fz 5 1 1 69 
Sime mader / (months: ..iei des ke ead sol 172 3 3 1 17 
SmprocaleroL 4 tO OmmOnthsS! ssw. .<s 0 ove « 431 14 i ay 
+— 

WADE MOCEeE OMONUNSs sie) vislalis sv0.0-s-¢ 9's « 3 43 0 1 0 0 
PIUBAMer OS MONCHS, +6 kaise boecie see | 79 1 1 0 13 
Gaputaunder lO mOnthsS.a ass enccc.e ese c ss 97 Dh 2 0 ail 
Subtotal for 7 to. Omonths ...... 06+ seo 219 3 4 1 14 
Pepmercnicder:s Lemonths... sce. «see acees by Z 3 0 13 
Me OIE MnGeGel 2 MONtNS scr. arse 0 4,< «0 0s 60 0 1 0 0 
PE ENE 5. xa) cn aide alnio s evh bbe 161 1 3 0 6 
EMpcorantou lO to U2 *monthsite |... > os sc 378 3 i 1 8 
‘Ietenll itor he eaee Oates oc eee eee 2,307 86 42 19 Se 
Nionseexaterdsl: hs Bin ees Cac eee ee ae, ee 35215 358 58 81 IVIL 
RS CATT MOU eM ele a verevereratere or avolersinisce so 'etete aie Doe 444 100 100 80 
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Table 31 
Maternal and Child Health Survey 1962 


Influence on Mortality of Quality of Home Care 


Numbers Percentage Distribution Infant Mortality 

Quality of Home Care Rate per 1000 
Live Births Died in Live Births Died in live 
first year first year births 
INDOG MACE rece sfoxes vase ass ve Shots eel oi SE wwe 42 Li, 52 
IMAdE Guat mr perrenwa homer eas. cra shies oor 31 36 92 
TROVE MEOe 8 katara nanan mint ek a erga ened Te ee 1 1 Ve, 
Waderermineduemnseidtasctscttie cece ss 1 l 71 
BUC ObaleLepocte dirs ic sina seine ek ver’ 4,191 244 Ws). 5 58 
INOGECE DOLCE Ger ioe scree sh ae 5S ish esr 1,361 200 25 45 147 
Srand“Corali eae yeas ak eke whe wie es 5) S35) i 444 100 100 80 


Table 32 


Factors Affecting Quality of Home Care Adversely 


Infant Mortality 
Rate per 1000 
live 


births 


Nature of Adverse Factor 


Died in 


first year 


Died in 


first year 


Abuse of alcohol....... PO aes athe ers 554 46 10 10 
OVEECKOWGiM elas toe ee vee ial wdc ole a ee 986 81 18 18 
CS IMOVIE Ooo dd ous ago do eer ain Oe 949 86 U7 19 
Jeeves ‘Se WaluceteWoyelig sch = AA Oa nila eel Geno Oke 1,018 96 18 DY 
Wnsateu Waterers erties wate tinal 415 40 i 9 
INSLLtCHe OUEWIALEL Pei mEnrOr rT Sicc src cneaslets 402 Dit 1 5) 
Parent aleatathy hci: aunie fe «aie ners. che 634 : 64 11 14 
Maternaloillshealth asc ee ec: sco ees 141 12 3 3 
Other tliness*invhome-woaee. +2. saree es 115 8 2 9) 
mpropensuse tolmMeanst rr vee cen: = 608 9) 11 3} 
Other factors (not specified) .......... 323 27 6 6 
—— ah 
T ota Waktected 0 io) eke tale task *5B35 163 
] ar ee 
No adverse factors reported ............ il BET = 281 
(Giarynel Weal oa Nota om cee circ D2 444 “5 


*This figure is not the sum of children affected by each separate factor. 


Several factors were operative in the same case in many instances. 


83 


82 


OE 


94 


96 


52 


101 


85 


70 


97 


84 


Table 33 


Maternal and Child Health Survey 1962 
Comparison of Mortality Rates in Selected Categories of Children 


Percentages 
Numbers g ; 


Categories of Children Total hoped oa 

Children | gegihs | Children 1000 
é eaths : Mortality vial 

at risk in groups | at risk Garis 

PMMecinlidrenib Onna liver Aree niacin Cotibe facie ebcater asteon rename aon nae 5.952 444 100 79.97 
Children who survived to be six months or more.......-.e+00s D202 94 94 18.07 
Chudréen breast fed for six months of more........0ssenree res 1,004 17 18 16.93 
Children given vitamins for six months or more............... a 28 49 10.33 
Children given iron drops for six months or more...........45. 769 9 14 11.70 
Children getting nursing post natal care for six mths or more... 2,589 a5 47 13.52 
Cuildren getting physician post natal care for six mths or more | tsi?) 2 14 11.86 


Note: The categories are not mutually exclusive. Reduced mortality can not properly be ascribed to any one stated treatment alone but 


post-natal care in general was undoubtedly effective. 


Sh heee 


those considered to be getting poor home care. The two groups were 
approximately of the same size and the difference is statistically 
Significant. It is interesting to note, however that among the total group 
reported, 4191 children or 75% of all born, mortality was only 58 per 
1000 as against 147 per 1000 among the unreported group, This 15%, 
including the bad homes, must constitute the group under closest nursing 
supervision and the other 25% a group that escapes or does not accept 
the services offered. As pointed out before, this group contributed 
nearly as many deaths, 200, as the other three quarters, 244, [his 
feature has appeared repeatedly. 


Factors affecting quality of home care adversely and infant mortality 


In 18% of all infants born alive overcrowding and poor sanitation 
were reported as militating against good home care, in 17% poor housing. 
In 11% of cases parental apathy and misuse of family means were held at 
fault. In 10% of all births, abuse of alcohol was judged responsible for 
the poor quality of home care. Deficient and unsafe water supplies were 
the difficulty in 7% of cases respectively. Sickness in the home affected 
5% of children. The proportion of children affected by all factors was 
33% as against the 31% reported to be having inadequate home care in 
the preceding table, almost exactly the same number as reported to have 
"inadequate", "fair'' and undetermined" quality of home care. More 
than one factor was operative in most cases, compounding the effect. 
With one interesting exception, inadequate water, all factors were 
associated with a relatively high infant mortality rate although the 
difference in the total group affected by adverse factors is not statisti- 
cally significantly higher than the mortality experienced among the 
group in which adverse factors were not reported, the Chi squared test 
giving an index of 2.92. The reason for this is probably that.adverse 
factors were operative in the unreported group also. Unfortunately the 
questionnaire did not ask for a positive report on the absence of adverse 
factors, with the result that blank returns do not necessarily mean nothing 
was wrong. They include those cases in which the nurse was unable 
to assess the home. It is highly probable that more than the reported 
33% of Indian infants suffer from deficiencies in the home but, at least, 
these deficiencies have been identified in one third of all Indian births 
in 1962. The highest mortality rate was, as might be expected, asso- 
ciated with parental apathy (101 per 1000). The next most dangerous 
factor was improper use of means but unsafe water, poor sanitation and 
poor housing were all associated with mortality rates of well over 90 
per 1000. 


4 


FACTORS AFFECTING SELECTED CAUSES OF INFANT DEATHS 
Causes of death selected for special study 


Deaths ascribed to respiratory diseases, gastro-enteritis, immaturity 
and accidents were selected for special study as these causes of death 
always featured as the major factors in producing the high Indian infant 
mortality. No other single cause of infant mortality has ever shown 
anything like the mortality rates associated with these. Deaths from pre - 
ventable communicable diseases were included as, hopefully, providing 
some index to the success or failure of the immunisation programs. In 
1962, “preventable diseases" included smallpox, diphtheria, tetanus, 
pertussis and poliomyelitis but excluded measles which has since been 
included. That the choice of causes of death selected as most important 
was fully justified is witnessed by thesfact: that,.in this. sunvey, these five 
causes accounted for almost 78% of the total infant mortality. Only 15% 
of deaths were certified as due to other causes. In 29 cases or 7% of the 
total mortality, the cause of death could not be ascertained. It would be 
quite reasonable to assume that the real causes of death in these 29 cases 
were distributed in the same relative proportions as among the known 
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cases, in which case a further 22 deaths could reasonably be ascribed 
to the five major causes, making the total covered 369 or over 83% of 
the total mortality. Probably no more than 17% of infant deaths could 
have been attributed to other causes. 


Preventable diseases 


Only two infants were reported as dying from preventable diseases. 
Two deaths out of 5552 children at risk, a mortality rate of 36 per 100,000, 
would seem to indicate the immunisation programs had been very success- 
ful. Both deaths occurred towards the end of the first year of life when 
maternal antibodies would have disappeared. The diseases to which these 
children succumbed were not specified but, in view of the fact that a 
significant proportion of Indian infants seemed to escape close follow up 
by the nurses conducting the immunisation programs, as suggested by 
previous studies, this is a strikingly low mortality. Subsequent studies 
will examine the level of immunisation actually achieved but the death 
rate from preventable diseases would suggest that the situation is well 
under control. Had measles and, particularly, tuberculosis been included 
as "preventable", as they now are, the picture might not have been quite 
so gratifying. 


Distribution of the four major causes of death 


Respiratory diseases were outstandingly much the most significant 
cause of infant death, accounting for 44% of the total infant mortality. 
Among deaths occurring during the sixth and seventh months of life these 
diseases accounted for 68% of the mortality. By comparison gastro- 
enteritis appeared relatively insignificant, accounting for only 9% of the 
total deaths but, in the latter months of life it became much more 
significant, accounting for one third of the deaths occurring in the tenth 
month of life, one quarter of the deaths in the ninth month and one fifth 
of the deaths occurring in the eighth and eleventh months of life. This 
is the period in an infant's life when he not only subsists on a diet more 
nearly approximating that of his parents but is more mobile and is 
therefore. more susceptible to defective domestic hygiene.  Imimaturity 
accounted for as much as 18% of the total mortality, 70% of the deaths 
on the day of birth, 26% of deaths in the rest of the first month of life 
and 4% of deaths in the second month of life. Accidents accounted for 
6% of the deaths, a surprisingly high figure when it is recalled that 
infants are not normally exposed to risk of accidents to the same degree 
as other age groups. It is even more striking that 63% of fatal accidents 
occurred during the first three months of life, 22% during the second 
three months of life, before the infants were mobile, only 15% in the 
second six months of life. This is an unusual pattern of distribution for 
accidental deaths. 


Deaths from all causes tended to be concentrated in the first three 
months of life, 43% from respiratory diseases, 46% of deaths from gastro- 
enteritis, 96% of deaths from immaturity and, as mentioned, 63% of the 
fatal accidents. A further 30% of deaths from respiratory diseases 
occurred in the second three months of life, so that almost three quarters 
of deaths from respiratory diseases occurred during the first six months 
of life. About 63% of deaths from gastro-enteritis also occurred during 
this period but 20% occurred in the fourth three months of life as compared 
with 10% of respiratory diseases. 


The specific mortality rate for respiratory diseases was 35.5 per 
1000 at risk. During the first three months of life it was 15 per 1000 at 
risk, dropped to 11 per 1000 in the second three months then to 6 and 4 
respectively in the third and fourth trimesters. Gastro-enteritis was 
also most fatal in the first three months of life although more significant 
as a cause of death later in life. Unquestionably the first three months 
of an Indian infant's life were much the most critical. The age specific 
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mortality rate during this period was 45 per 1000 live births as contrasted 
with a rate of 8 per 1000 at risk during the fourth three months of life. 
During this period, respiratory diseases posed the greatest hazard. 


Calendar month of death 


In this study the calendar month of death includes deaths occurring 
in each calendar month in 1962 and 1963 among the group born in 1962. 
It was included as an index to the influence, if any, of seasonal changes 
on infant mortality. A rearrangement of the months is used in the 
summary table at the end of this section in which the months are arranged 
by the seasons as usually accepted in Canada, winter being December, 
January and February, spring March, April, May, etc. As might be 
expected, mortality was highest in the winter months but almost as high 
in the summer and only slightly lower in the spring and a little lower 
still in the fall. This refects the predominant influence of the mortality 
from respiratory diseases. The seasonal characteristics of the mortality 
from respiratory diseases is most clearly shown in the summary table 
of comparisons, the mortality rates being 12 per 1000 live births in the 
winter, 6.3 per 1000 in the spring, 9 per 1000 in the summer and 8 per 
1000 in the fall. The peak month was December when the infant mortality 
from respiratory diseases was at the rate of 4.3 per 1000 live births. 
Mortality from gastro-enteritis was greatest in the summer, the specific 
rate being 2.3 per 1000 live births, and the lowest in the winter at a rate 
of 1.4 per 1000. In the spring and fall the specific infant mortality rate 
for gastro-enteritis was 1.8 per 1000 live births. The peak month was 
July. The most interesting feature in this analysis is that the seasonal 
changes appear to have made so relatively little change in mortality 
Rateswuen Cee averveticchimight/have beenrexpéectedy The peak montmior 
deaths from immaturity was September, for accidents, December but 
the concentration of deaths in that month is not particularly significant. 
Mhestwodeaths troniprevenitable diseases occurred in the warmer 
weather. 


Galenderainontn ot birth 


Although, as with the month of death, the variations in mortality 
associated with the season of birth are moderate yet this table shows some 
intriguing trends which are brought out a little more clearly in regard to 
respiratory diseases and gastro-enteritis in the summary table of 
comparisons. The highest mortality rate from respiratory diseases 
occurred among children born in the summer and the highest mortality 
rate from gastro-enteritis occurred among children born in the winter, 
particularly the month of January. The exact opposite might well have 
been expected until it is realised that children born in the summer would 
still be in the sensitive early months of life at the onset of the more 
severe winter weather and children born in the winter months would be 
in the weaning process in the summer. It was noted above that mortality 
from respiratory diseases was highest in the winter months. The heaviest 
mortality rate from respiratory diseases was actually amongst the children 
born in November who, of course, would have to live all three of their 
most vulnerable first three months through the severest weather. Another 
interesting observation is that mortality from immaturity showed a definite 
concentration among children born in September. These children would 
have been conceived during the winter months when parental nutrition and 
vitality might well have been at its lowest ebb. Immature deaths were 
least frequent among children born in November and December who, pre- 
sumably, would have been conceived in the spring or early summer when 


the opposite would be the case. Accidents tended to concentrate among 
children born in February but, as shown in the previous table, occurred 
more often in the month of December, Other causes of death showed a 


slight tendency to be concentrated amongst the winter born infants. 
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The percentage of deaths due to respiratory diseases was high in 
every cohort of children born each month but it was particularly high 
among children born in August (64%) and lowest (35%) among children 
born in March. The greatest percentage of all children dying of 
respiratory diseases had also been born in August. Gastro-enteritis 
accounted for more of the deaths of children born in January than in any 
other month (14%) and was least amongst children born in May (3%). 
September showed the highest infant mortality rate from immaturity, 
as mentioned in the preceding study, and children born in September 
also had the highest infant mortality from that cause, the highest per- 
centage of all deaths from immaturity and 31% of the deaths among 
children born in September was due to immaturity, second only to the 
36% of deaths ascribed to respiratory diseases. The month or season 
in which a child is born or even conceived does therefore seem to have 
some bearing on the type of hazard most likely to threaten him. 


Duration of pregnancy 


The duration of pregnancy had a very marked influence on the 
mortality rates from respiratory diseases and gastro-enteritis. Infants 
with less than seven months duration of pregnancy had an immaturity 
mortality rate of 842 per 1000 born alive and 105 for respiratory diseases. 
Those with seven but less than eight months pregnancy had an immaturity 
mortality rate of 306 per 1000 born alive and, for respiratory diseases 
69.4. Those who were born after eight months pregnancy but still less 
than nine months had an immaturity mortality rate of 52 and for respiratory 
diseases, 66 per 1000 born alive. In sharp contrast, those with nine 
months pregnancy had an immaturity death rate of only 2.9 per 1000 born 
alive and 33.6 for respiratory diseases. Dividing all live births into 
those born with less than nine months pregnancy and those with nine or 
more, the mortality rate from respiratory diseases in the first (premature) 
group was 71.4 per 1000 born alive as against 33.3 per 1000 in the mature 
group. For gastro-enteritis the mortality rates were 9.3 and 7.3 
respectively, a less significant difference. Prematurity undoubtedly 
rendered an infant !ess resistant to infection, however, 88% of the deaths 
from respiratory diseases occurred among children born with full term 
pregnancies and as much as 18% of the deaths ascribed to "immaturity". 
Not so surprisingly perhaps, 89% of the children dying who had been 
born with less than seven months pregnancy were said to have died of 
"immaturity", 11% of 'respiratory diseases". 


Birth weight 


The mortality rate for respiratory diseases among children of less 
than 6 lbs weight at birth was 89 per 1000 born alive compared with 29 
among those weighing 6 or more lbs at birth. The influence on deaths 
from gastro-enteritis was negative, the respective rates being 6.7 per 
1000 infants born weighing less than 6 lbs and 7.5 per 1000 weighing 6 lbs 
or more at birth. The influence of low birth weight was most clearly 
seen in the mortality ascribed to "immaturity". 90% of the infants dying 
of immaturity weighed less than 6 lbs at birth. 


Complicated delivery 


Complicated deliveries had little or no effect on mortality from 
the causes under discussion. The numbers involved were relatively too 
small to have much statistical significance yet it is interesting to note 
that the mortality rate from respiratory diseases among children whose 
births were complicated by placenta praevia was 89 per 1000 and, 
amongst those whose birth was complicated by malposition or dispro- 
portion, 140 per 1000, as compared with 35 for all births. More 
Significantly perhaps, the mortality rate for deaths from "immaturity" 
among children whose births were complicated by placenta praevia was 
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133 per 1000 so born, compared with 14 per 1000 for all live births. 
A causative association is more clearly plausible in this instance but 
six deaths out of forty-five such births do not offer a sound basis for 
any definite conclusions. 


Adequacy of home care 


Adequacy of home care showed a very marked influence on the 
mortality rates. The mortality rate for respiratory diseases amongst 
children getting inadequate care at home was 49.4 per 1000 as against 
16.3 among those reported as getting good home care. Roughly two 
thousand children were ascribed to each of those groups and the differ - 
ence is highly significant. The same sharp difference is shown in regard 
to gastro-enteritis, accidents and even deaths from immaturity. For 
gastro-enteritis the respective death rates were 16 as against 3 per 1000, 
for accidents 7 as against 4 and, for immaturity 51 per 10,000 as against 
17. Only 19% of the deaths from respiratory diseases occurred in 
children getting good attention at home and 17% of the deaths from gastro- 
enteritis, only 5% of the immaturity and one third of the fatal accidents. 
However, over half the deaths that did occur in good homes were due to 
respiratory diseases, 9% to gastro-enteritis, 12% to accidents, 16% to 
causes other than those under specific study. 


SpeCiiic ClleCts OL Certain adverse iactors 


Mortality from respiratory diseases was sharply elevated in homes 
affected by parental apathy (60 per 1000) poor sanitation (56 per 1000) 
and-abuse of alcohol (54 per 1000), overcrowding, poor housing and 
improper use of available means (each 50 per 1000). Not very surprisingly 
the highest death rates from gastro-enteritis were in homes affected by 
unsafe water (27 per 1000) and poor housing (20 per 1000) but improper 
use of means also produced a mortality rate of 20 per 1000 at risk and 
Datental apathy a rate of 19 per 1Q00 at risks By far the major factor 
in producing immature mortality was maternal ill health and the higher 
fatal accident rates were in homes affected by improper use of available 
means (10 per 1000) poor housing (8.4 per 1000) maternal ill health, 
overcrowding and poor sanitation (each 7 per 1000) and, not surprisingly, 
parental apathy (6 per 1000). Sickness in the home, unsafe water, 
maternal ill health, improper use of means and overcrowding featured 
in association with high mortality rates from other causes. 


One quarter of all deaths from respiratory diseases occurred in 
overcrowded homes, 29% of all deaths from gastro-enteritis in homes 
affected by parental apathy and improper.use of means and 27% in homes 
with unsafe water supplies but 46% occurred in poor housing conditions 
and bad sanitation. The greatest proportion of fatal accidents occurred 
in overcrowded poor homes with bad sanitation but 15% were associated 
with parental apathy. 


In homes affected by adverse factors in general 55% of the mortality 
was due to respiratory diseases, 17% to gastro-enteritis, 6% to immaturity, 
7% to accidents and 15% to other causes of death, but in homes affected 
by abuse of alcohol, 65% of the infant deaths were due to respiratory 
diseases, 15% to gastro-enteritis, 9% to immaturity. In homes affected 
by parental apathy 59% of the infant deaths were due to respiratory diseases, 
19% to gastro-enteritis and 6% to accidents, 9% to other causes. In homes 
affected by sickness in the home, 63% of the infant deaths were due to 
respiratory diseases and 25% to "other causes of death", 12% to gastro- 
enteritis. In homes affected by dangerous water supplies half the deaths 
were due to respiratory diseases, 28% to gastro-enteritis, 18% to ''other 
causes". In overcrowded homes 60% of the deaths were due to respiratory 
diseases, 12% to gastro-enteritis, 9% to accidents, 14% to "other causes", 


In homes where no adverse factors were reported, 38% of the deaths 
were due to respiratory diseases, 5% to gastro-enteritis, 25% to 
immaturity, 5% to accidents and 26% to other causes. 


Breast feeding 


Continued breast feeding was associated with a reduction in 
mortality rates. Children breast fed for less than three months had a 
mortality rate of 43 per 1000 at risk from respiratory diseases but 
those breast fed for six months had a respiratory diseases death rate 
of 14.9 per 1000 at risk while those breast fed for seven months or 
more had a death rate of 10.7 per 1000. All children who survived for 
six months, whether or not breast fed, had a mortality rate from all 
causes of 18.97 per 1000 at risk while those who were breast fed for that 
period had a nortality rate from al] causes of 16.93 per 1000 at risk. 
Children who were breast fed for less than three months had a mortality 
rate from gastro-enteritis of 7 per 1000 at risk but those breast fed for 
six months had a mortality rate of 5 per 1000. Interestingly enough, 
children breast fed for less than three months had a fatal ''accident" 
mortality rate of 8 per 1000 at risk but those breast fed from 3 to 6 
months or longer had an "'accident'' mortality rate of only 1.3 per 1000. 
The surprisingly large number of "accidents" that happened to children 
under the age of three months has already been mentioned. Out of all 
deaths from respiratory diseases, 51% occurred among children breast 
fed for less than three months, only 15% among those breast fed for 
over three months. Of all deaths from gastro-enteritis, 39% were among 
babies breast fed for less than three months, 20% among those breast 
fed for longer. However, most disappointingly, 60% of the deaths among 
children breast fed for over three months were due to respiratory diseases 
and 17% to gastro-enteritis while 55% of the deaths of children breast 
fed for less than three months were due to respiratory diseases and 9% 
to gastro-enteritis, 21% were due to other causes, 10% to accidents. 


Post-natal nursing supervision 


The death rate from respiratory diseases among children receiving 
post-natal nursing supervision of artificial feeding was 27.5 per 1000 but 
among those not supervised it was 61.6 per 1000. For gastro-enteritis, 
among the supervised group, the death rate was 6.9 per 1000 as against 
9.5 among the unsupervised group. The accident mortality rate among the 
supervised group was 2.5 per 1000 at risk, in the unsupervised group 
RAZ: 


Weaning diets 


Among children weaned on good quality food the death rate from 
respiratory diseases was 12.5 per 1000 at risk, among those weaned 
onto poor quality food, it was 34.3. For gastro-enteritis, the respective 
rates were 1.6 and 10.6, a very significant difference. 78% of the total 
infants born alive were weaned onto good diets and this group contributed 
only 56% of the deaths from respiratory diseases and 38% of the gastro- 
enteritis deaths. The 20% weaned onto poor quality diets contributed 


38% of deaths due to respiratory diseases and 62% of the gastro-enteritis 
deaths. 


Table 3 


Maternal and Child Health Survey 1962 
Certain Selected Specific Mortality Rates Compared 
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of deaths per 10,000 
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Table 44 


Maternal and Child Health Survey 1962 
Deaths from Selected Causes by Duration of Pregnancy Numbers 


Total Duration of Pregnancy 
8 mths 10 mths. 10 mths 
4 5 14 172 


Causes of Death 


Respiratory Diseases......... 
Gastro-intestinal diseases ... 


POSNMRENESE cients cists iis, 


) 
: 0 
AC CHABNES tis trivie CUsie 4 aie 6 alale ss 0 0 
0 
Orher specified causes... .,... 2 

1 


KSAUSCuUNS PS CILIEG. nena cis aes 


PANIICAUSES Rio tt store tai a tan c 


9 under 10 mths. 
7 mths. 8 mths. 9 mths, 10 mths. or more 


INGIMDELSWAE PIS: sels wleleden oe. cat avs BP) 


(4%) 


5,125 
(92%) 


Mortality Rates per 10,000 at Risk 


7 mths. 8 mths. 9 mths. 10 mths. or more 


Respiratory diseases......... 1,053 190 
Gastro-intestinal diseases.... 74 0 0 142 74 0 
tina tanitpeverwe eee ewe as 144 8,421 3,056 519 29 0 
ACEIGENES oct Mes sc cies aim a 49 0 0) 47 Dat 0 
Preventable infectious ee: 4 0 0 0 4 0 
Other specified cauSes........ 122 0 278 142 119 190 
Carisanuns pected. gerimec sss 3 0 0 0 55 95 
MON Bauses sb: Ashi jai os uy scsiere «ss 800 9,474 4,028 1,509 667 476 


Percentage Distribution of Deaths from Selected Causes 
by Duration of Pregnancy 


Under 7 under 8 under 9 under 
7 mths. 8 mths. 9 mths. 10 mths. 


10 mths. 


Causes of death 
or more 


Respiratory diseases ......... 
Gestro-mestinal diseases... 100 
Unie 5 god hoc adda dueonS 100 
REE RMO MIB: siping os eae rein wiehare ooh 100 


Preventable infectious ’’..... 100 


Others peciived causes er. or 100 


CARS WHS eeeNeel 5 oggem nao us 100 


AICCAUS eStats te «St theca ate om 100 


Percentage Distribution Of Deaths from Selected Causes in each Cohort 
Dying by duration of pregnancy 


Cuotee oideath Under 7 under 8 under 9 under 10 mths. 
7 mths. 8 mths. 9 mths. 10 mths. or more 


Respiratory diseases +... .004- 
Gastro-intestinal diseases .... 
MAM ACOLIGY ecsstnni Reet cist d ake 
AE CIAENESY: 9 breidie, mate ste aarte eens 
Preventable infectious ”’ 

Other specified causes ...:... 
Cause unspecified «....65-0+ 
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THE IMMUNISATION PROGRAMMES 


The original computer analysis of the coverage achieved in the 
immunisation programmes was made on the basis of total births and 
showed such a low level of success as to arouse consternation. It was 
realised however that this did not afford a fair basis for assessment 
in view of the heavy mortality occurring during the first five months of 
life. Many children did not live to be old enough to be eligible to be 
immunised. The table was therefore re-calculated on the basis of the 
number of children who survived their fifth month of life. On this basis, 
a 70% successful coverage was achieved but only 38% of the child popula- 
tion at risk was completely covered i.e. in only that small proportion 
of the infants was the full course of injections given. At least 30% of 
the infants at risk escaped all immunisation efforts. Despite the fact 
that only 2 deaths were reported from diseases preventable by these 
procedures, this is not a satisfactory level of achievement. Of course, 
many of the partially immunised may have had their immunisation 
completed during the period subsequent to the period of study but failure 
to include 30% of the children still left a large number of children vulner - 
able. All these children were followed until they were twelve months 
old. Over 5000 survived their first year of life and of these only 2000 
were reported as completely immunised against Diphtheria, Pertussis, 
Tetanus and Poliomyelitis, only 40%. Approximately another 1666 were 
partially immunised, another 33% or a total coverage of only 73% of 
those who survived to be one year old. Incidentally this finding again 
indicates that, in 1962, Medical Services programmes were effectively 
reaching only less than three quarters of the Indians included under these 
programmes. This population itself constitutes only less than three 
quarters of the registered Indian population. 


A special word must be said regarding smallpox vaccination. 
Admittedly endemic smallpox has been eradicated in Canada for nearly 
a generation but the anti-smallpox vaccination campaign has not been 
abandoned. In 1962 infants were all supposed to have been vaccinated 
during the first month of their lives, subsequent modifications in the 
programme were introduced some years later. On the data reported, 
this programme was either very poorly carried out or very badly reported. 
Only 25% of the infants born in 1962 were vaccinated before they were a 
year old. With this futile level of protection, the vaccination of Indian 
infants might very well be postponed until the second year of life, as 
advised by the British Health Authorities, or abandoned altogether without 
added risk. If infant vaccination is to be continued as a serious public 
health preventive measure, it is sincerely to be hoped that a much higher 
level of protection can be achieved.’ In the case of smallpox, to vaccinate 
only a quarter of the population at risk is simply not worth the effort. 
Incidentally, various attempts made recently to estimate the level of 
immunity to smallpox in the Canadian population in general indicate that, 
in most random samples, not 20% of Canadians have any measurable level 
of protective antibodies. The country as a whole is therefore extremely 
vulnerable to invasion by this disease in spite of the nation-wide advocacy 
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On the basis of research work done in the United Kingdom on 
diphtheria immunisation over twenty years ago, it was found that when 
80% of a population at risk were effectively immunised only a few 
sporadic cases would occur and epidemic spread was effectively checked, 
This figure of 80% has since become the standard level of immunity to 
be achieved in immunising a vulnerable population and a "herd immunity 
of 80%'!' has become almost a magic formula by which to measure 100% 
success of an immunisation programme. On the data reported for Indian 
infants in 1962,. with only 2 deaths reported due to diseases preventable 
by the current programmes, it would seem that a 70% herd immunity, 
only 40% fully immunised, was equally effective. Nevertheless one 
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hesitates to advocate this level of herd immunity as satisfactory or safe. 
This level of protection might not have been so "successful" had the 
population been concentrated in one city instead of being widely dispersed 
in small groups over the vastness of Canada. 


UPREMATUBITY' AND MOVER T ERM! 


Prematurity rate by duration of pregnancy 


The standard for measuring prematurity by duration of pregnancy 
most generally accepted amongst obstetricians is a gestation period of 
under 37 weeks. In this study, duration of pregnancy was not recorded 
in weeks so no direct comparison can be made with national figures. 
However, 37 weeks is a period between 8 and 9 'months", as recorded 
in this study so that, to include all periods of gestation recorded as 
"under 9 months" as "premature" is fully justified. It was shown 
previously that the infant mortality amongst all children said to have 
been born with less than 9 months gestation was dramatically higher 
than amongst those with 9 or more months gestation, the respective 
infant mortality rates being 301 per 1000 live births for infants born 
under 9 months gestation and 66 per 1000 live births for those born with 
9 months or more gestation. If, then, all children born with less than 
9 months gestation, as reported, were in fact "premature", the pre- 
maturity rate among Indian births in 1962 was 61.09 per 1000 births or 
just over 6%. The prematurity rate among Canadian births as a whole 
appears to be around 8% of all live births. It is highly improbable that 
the Indian rate would be much less and it could reasonably be expected 
to be higher. The data on duration of pregnancy does not, however, 
substantiate this hypothesis. Individual nurses have reported that a 
surprisingly large number of Indian mothers claim to have gone to 10 
months om smmore. It is not very likely that so many Indian mothers really 
have such prolonged gestation periods and it is most likely that they 
tend (0 overestimate the duration of their pregnancy. lf so it 1s quite 
probable that a. considerable. number of the so-called full term pregnancies 
were in fact less than 9 months in duration and the prematurity rate 
much higher than 6%. 


Peematurity rate by birth weight 


The accepted standard for estimating prematurity by birth weight is 
weights of 54 lbs or less. Unfortunately, in this study, weights at birth 
were reported in full pounds so that the number of children who weighed 
55 lbs or less at birth among those reported as being "over 5 lbs but 
under 6 lbs" at birth cannot be accurately estimated. The infant mortality 
amongst children born weighing less than 6 lbs was 259 per 1000 live 
births compared with 59 per 1000 live births for those born weighing 6 
lbs or more, suggesting that to regard all infants weighing less than 6 lbs 
at birth as 'premature" might be justifiable. On this basis, 10. 82% of 
all Indian births in 1962 were premature. However, it was noted 
previously that a high percentage of even allegedly "overterm" children 
were born with unduly low birth weights and that there is a tendency for 
Indian infants, though otherwise "normal", to be rather small. ‘To base 
an estimation of prematurity on all weights under 6 lbs would therefore 
probably be an overestimation. To arrive at a possibly more accurate 
estimate, it was assumed that half the children weighing over 5 lbs but 
under 6 lbs weighed 55 lbs or less. On this basis, the prematurity rate 
works out at 76. 81 per 1000 total births or 75.65 per 1000 born alive, 
or almost 8% of all births, a rate approximating much more closely to 
the national rate. This estimation is probably low and the true prematurity 
rate most likely lies between the two estimations which would suggest 
that prematurity amongst Indians is either at virtually the same rate 
as amongst Canadians as a whole or possibly a httle higher, It could be 
as high as 10% but only a more precise study can determine this. 


dg pra 


Incidence of "overterm" and "overweight" infants 


The data on duration of pregnancy suggests that 6% of Indian infants 
were premature and 2% were overterm (10 months or more). The data 
on birth weights suggests that between 8 to 11% of Indian infants were 
premature but 12% were "overweight" (9 lbs or more) at birth. In view 
of the fact that overweight babies are commonly born to diabetic or 
incipiently diabetic mothers, this high proportion of heavy infants among 
Indians is worthy of closer investigation. The age break down, to be 
discussed in greater detail subsequently, suggests that the majority of 
these heavy infants were born to the older mothers who would also be 
more liable to incipient diabetes. 


Comparison of duration of pregnancy in selected categories of mothers 


The table of comparison based on duration of pregnancy indicates 
that unmarried mothers tended to have a slightly higher prematurity 
rate than married women or women in a stable relationship, for the 
time being at least, with one man, anda lower rate of ''overterm"' babies. 
There was no difference in regard to the incidence of "normal'' pregnancies. 
There was an increasing tendency for pregnancy to terminate earlier as 
age advanced and, on the other hand, to be more prolonged, with the 
result that the incidence of ''normal' pregnancies tended to decrease as 
age advanced. This should be compared with the similar comparison 
made on birth weights. The same features are evident in relation to 
increasing birth rank. The higher the birth rank, the greater the incidence 
of both shorter and longer pregnancies and the less likely is the pregnancy 
to be ''normal'', Mothers with adequate diets had markedly fewer early 
terminations, more prolonged gestation than mothers on inadequate diets 
and a significantly greater number of "normal" pregnancies. Mothers 
whose diets were supplemented showed a significantly greater number 
of normal pregnancies and a very markedly lower prematurity rate than 
those whose diets were not. The number of long term pregnancies was 
not apparently affected to anything like the same degree, the rates in 
both groups not differing significantly, in fact being almost the same. 
Pre-natai supervision made a marked difference in the prematurity rate, 
reducing it from 73 per 1000 births in the unsupervised group to between 
51 or 52 in the supervised group. It was also associated with an increased 
tendency to so-called long pregnancies. It is obvious from this table and 
subsequent tables that the group supervised by the nurses was practically 
identical with that supervised by physicians with only a few additional 
mothers who did not also see a physician. Pre-natal supervision, however, 
reached only 54% of mothers. This is altogether too low a proportion. 


Comparison of birth weights in selected categories of mothers 


As in the previous table, the prematurity rate among children born 
to unmarried mothers not living in stable union with the father of their 
child, was significantly higher than among the "married" group. Married 
women also had a much higher rate of overweight babies. The rate for 
babies of "normal" or "average' weight was higher among the unmarried 
mothers because fewer children were born to this group weighing 9 lbs 
or more, 


The influence of age is very clearly demonstrated. As the age of 
the mother increased the ratio of babies of average weight born to them 
steadily and significantly declined while both the 'prematurity rate" and 
the "overweight rate" rapidly increased, the "overweight rate" much 
more significantly, The more elderly the mother, the bigger her baby 
would seem likely to be and therefore the more difficult to deliver. At 
the same time, the more liable would she be to earlier termination of 
the pregnancy,-as shown in the previous table, with the risk of an under- 
weight child being born prematurely. 
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The same feature is reflected in the data on birth rank, as might 
be expected, but not nearly so consistently or definitely, which would 
suggest that this trend at least in regard to heavy infants, is a function 
more of age per se than of repeated pregnancies per se. The possible 
association with diabetes should not be overlooked. 


In this table it was possible to study the effect of the season of 
year in which birth occurred. The prematurity rate, as calculated, 
was not greatly influenced save that it was a little higher among babies 
born in the winter and lower among those born in the spring. The ratio 
of overweight babies was somewhat higher amongst children born in the 
Spring and summer. The effect of the season of birth on the incidence 
of specific birth weights was more interesting and will be discussed 
later. The proportion of babies of 'normal" or "average! weight at 
birth was highest among those born in the spring but there was no really 
Significant difference. 


The adequacy of the maternal diet made a very significant difference. 
The prematurity rate among mothers on adequate diets was 84 per 1000 
births as compared with 170 per 1000 births among children born to 
mothers on inadequate diets, the rate for children of "normal" weight 
was 787 per 1000 births as against 752 per 1000 among children born 
to the poorly nourished and the rate for the overweight babies was 129 
per 1000 born to the well nourished but only 78 per 1000 among the poorly 
nourished. 


The effect of supplementing the diet was to reduce the rate of under - 
weight children born from 193 per 1000 among mothers whose diets were 
not supplemented to 91 per 1000 births among mothers who did have 
supplements supplied and to increase the rate of overweight babies from 
L109 per LO0Osborn. to mothers: on unsupplémented diets-to 124 per 1000 
bernatommothers whose diets were supplemiented:|-The rate of births or 
average weight increased from 699 per 1000 to 785 per 1000 among 
mothers soncsupplemented. diets. 


The effect of adequate pre-natal supervision was equally dramatic. 
Amongst mothers who were not supervised during their pregnancies by a 
physician or a nurse, the prematurity rate was 129 per 1000 births as 
against 94 or 91 in the supervised group. The unsupervised group 
unfortunately comprised 46% of all mothers. The incidence of normal 
birth weights increased from 754 per 1000 born to unsupervised mothers 
to 784 among nurse-supervised mothers and the incidence of overweight 
infants increased from 117 per 1000 in the unsupervised group to 128 
among physician-supervised mothers. 


Marriage status and specific birth weights 


Unmarried mothers tended to give birth to a greater proportion of 
very small babies. This group comprised 22% of all mothers but they 
gave birth to 25% of the infants under 3 lbs weight at birth and 26% of 
those under 4 lbs at birth. Women living in common law relationship 
also showed a remarkably high incidence of very small infants but this 
group comprised only 110 mothers or some 2% of all mothers so that 
rates are liable to wide fluctuation. However this 2% of mothers produced 
10% of the children under 3 lbs weight at birth. The 74% of the mothers 
legally married produced only 65% of the infants under 3 lbs, 69% of those 
under 4 lbs but 83% of those weighing 10 lbs or more at birth, in sharp 
contrast to the 22% of mothers living without benefit of 'husband" who 
bore only 14% of the heavy weight babies. Amongst Indian infants born 
in 1962, 33.6% weighed between 7 and 8 lbs at birth. Among unmarried 
mothers, who would include a very large proportion of younger women, 
35.4% of their babies were of these weights while exactly one third of 
babies born to legally married women weighed between 7 and 8 lbs at 
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Age of mother and birth weights 


Very young mothers, aged 15 and 16, tended to have a high rate of 
very small babies but also the highest rate of babies of normal weight, 
not many very large babies. Among teenage mothers as a whole, the 
incidence rate of the birth of infants weighing 7 to 8 lbs was 392 per 1000 
born, amongst mothers aged 20 years it was 399 per 1000 born. The 
incidence of this birth weight drops quite steadily as age advances. For 
motherseaged)under 15;ethe incidence .of:this .birthiweight- was s75iper 
1000, for mothers aged 15-19, it was 392, as stated, for mothers aged 
20-24 it dropped to 363, for mothers aged 25-29 it was 335, among 
mothers aged 30-34 it was 299, for mothers aged 35-39 it was 297, for 
mothers between 40-44 it was 258 and for mothers over 45 years it was 
213 per 1000 born. In contrast, the incidence rate of births of infants 
weighing 10 lbs or more at birth rises as age advances. There were 
no children of that weight born to girls under 15. The rate for teenage 
mothers as a whole was 12 per 1000 births, for mothers aged 20-24, it 
was 21, for the 25-29 year olds it was 25, among mothers aged 30-34 
itwas 49, it dropped to 43 in the 35-39 year old group, but at. age /37 it 
was 50, at age 40 it was 70 and for mothers of 45 or more years the 
incidence rate of very heavy babies was 128 per 1000 born. The incidence 
of very small babies also increased with advancing age but not to the 
Same extent nor with the same smooth regularity. The incidence rate 
for infants weighing less than 5 lbs at birth among teenage mothers was 
41 per 1000 births, 40 for mothers aged 20-24, 36 for mothers aged 
25-29, but rose to 58 per 1000 babies born to mothers aged 30-34 and 
65 per 1000 for mothers aged 35-39. Amongst mothers aged 45 years 
or more the rate was 64 per 1000 births. The tendency for babies to 
be born heavier as age advances was much more definite and was further 
supported by the age specific incidence rate of infants born weighing 
between 9 and 10 lbs. Among teenage mothers this incidence was 53 per 
1000 births, for mothers aged 20-24 it was 76, for 25-29 year old mothers, 
90 for mothers aged 30-34, 102, for mothers aged 35-39, 140, for the 
40-44 year old group it dropped slightly to 131 but for mothers of 45 
years of age or more it was 170 per 1000 births. The rates for 6 lbs 
babies drops steadily with age. In the under 15 year old group this birth 
weight rate stood at 375 per 1000 births and dropped progressively in 
each fivesyear age group to 23599216; + 198;4170y) LO0g01 48 but wos euto.Z213 
for mothers of 45 or more. The rates for infants weighing between 5 
and 6 lbs remained fairly constant at from 7 to 6% of births in each 5 
year age group but reached 8.6% of births in the 40-44 year old group. 
The prematurity rate reached its peak among mothers aged 30-34. The 
younger the mother the more likely is she to have a baby weighing 
between 6 and 8 lbs and the older she is the more liable is she to bear 
a baby weighing over 8 lbs the more troublesome the labour likely to be 
and the greater the risk of birth injury therefore the greater her need 
for expert professional pre-natal supervision. The possible association 
between heavy babies and diabetes has also been mentioned and it might 
be well to pay special attention to any mother who gives birth to a very 
large child, especially if she is advancing in years. 


Birth rank and birth weight 


The number of pregnancies an Indian woman has is considerably 
influenced by her age so one would expect to find a similar correlation 
between birth rank and birth weight to that between age of mother and 
birth weight. As regards infants of normal or greater weight a similar 
association was shown but the range of differences was not so great. 
There was not as much similarity in the pattern of infants of low weight. 
There was a very sharp increase. in infants weighing less than 5 lbs 
amongst 7th and 8th children. Whereas age seems to be the major factor 
to increasing the size of the child, multiparity would seem to be more 
important in predisposing to early termination of pregnancy and the birth 
of unusually small premature infants. 
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The season of the year of birth and birth weights 


In an earlier section of this report dealing with mortality it was 
noted that infants born in September had a surprisingly high mortality 
rate, particularly from immaturity. The incidence rate for babies weighing 
less than 5 lbs was dramatically high amongst September babies and a 
greater proportion of unusually small babies were born in the fall months 
generally than in any other season of the year. This is masked in the 
first table of comparison by including all infants weighing less than 6 lbs 
but is clearly shown in the table showing the relative incidence rates of 
specific birth weights. 7% of babies born in September weighed less than 
5 lbs at birth whereas only 4.4% of those born in the winter were under 
this weight although the "prematurity rate! given in the first table of 
comparison was slightly higher in the winter than in the fall. It would 
appear that infants conceived in the winter months run a greater risk of 
being born prematurely than those conceived in any other season and of 
being markedly underweight even if they go to fullterm. At the same 
time the September born infants also showed the highest rate of very heavy 
babies. These extremes of birth weight were increased at the expense 
of infants weighing from 5 to over 6 lbs and 8 lbs. Winter conceptions 
would therefore appear to have a tendency to be abnormal in both direc- 
tions, tending to be either very small or very large. The incidence of 
very small infants was lowest in children born in the spring and summer 
months and the incidence of 'normal" infants, i.e. those weighing between 
7-8 lbs, was highest among the children born in the spring, particularly 
in March. These would be summer conceptions. This group comprised 
27% of all births but accounted for 23% of the very small babies and 25% 
of the very heavy infants, whereas the 22% of all infants who were born 
in the fall provided 35% of the very small infants and 26% of the very 
heavy babies. The 26% of all births that occurred during the summer 
months provided only 15% of the very small premature infants and 28% 
of the very heavy infants. The lowest percentage of "normal" infants 
(7-8 lbs) were born in the fall, the greatest percentage in the spring. 


Influence of adequate diet on birth weight 


The incidence of births of infants weighing less than 5 lbs was 26 
per 1000 births among well nourished mothers but 66 per 1000 infants 
born to poorly fed mothers. The incidence of the very small under 3 lbs 
infants was even more dramatic being 1 per 1000 among well nourished 
mothers and 9 per 1000 among the poorly nourished. Unfortunately the 
greater number of very tiny infants were born to mothers whose nutrition 
was reported to be "unknown" or not reported at all but the rates shown 
would seem to suggest the nutrition of these mothers must have left much 
to be desired. At the other end of the scale, well nourished mothers, 
who comprised 53% of all mothers, produced 52% of the babies weighing 
10 lbs or more at birth while the 15% of all mothers reported to be in- 
adequately nourished gave birth to only 8% of such children. Even this 
low percentage is somewhat surprising under the circumstances. The 
32% of mothers whose nutrition was not assessed gave birth to three 
quarters of the infants weighing less than 3 lbs at birth and 40% of the 
heavy children. The 53% of mothers reported to be adequately nourished 
gave birth to 55% of the 7-8 lbs infants, the 15% reported as poorly 
nourished bore 14% of the 7 lb babies and the 32% of mothers whose 
nutrition was not assessed bore 31% of these "normal" children. 


Influence on birth weight of supplementing the diet 


Some 83% of all mothers. supplemented their diets for some period 
during their pregnancy, mainly by additional food, 17% did not or were 
not known to have done so. The incidence of births of infants weighing 
less than 3 lbs at birth in the first group was 1 per 1000. The incidence 
in the second much smaller group was 39 per 1000 births. The respective 
incidence of 3-4 lbs babies were 7 and 30 per 1000 births and for 4-5 lbs 
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infants, 20 and 61 respectively. The incidence rate of 7-8 births was 
exactly the same in both groups but the incidence rate of births of infants 
weighing 10 lbs or more at birth was 31 per 1000 in the first group and 
23 per 1000 in the second. 


As in the previous study on infant mortality, the addition of capsules 
only had less effect than the addition of other supplements but the group 
using both other supplements and the pre-natal capsules showed much 
the greatest benefit insofar as the birth of very small babies and babies 
of normal birth weight were concerned. Caution has to be exercised in 
interpreting the rates, however, as in some instances the numbers on 
which they are based are extremely small. For example, 11 infants 
born to mothers taking capsules only who weighed less than 5 lbs at birth 
gave a ''prematurity rate" of 58 per 1000 births while 82 such children 
born to mothers taking other supplements only give a rate of 35 per 1000 
and 37 such infants born to mothers taking both capsules and other supple- 
ments give a rate of 17 per 1000. Among the group not known to have 
supplemented their diets, 123 infants were born weighing less than 5 lbs 
and the corresponding "prematurity rate! was 130 per 1000 born. The 
trend indicated is perhaps valid but the rates are subject to too great 
erratic fluctuation to have much significance in themselves as quantitative 
values. 


Influence on birth weight of pre-natal supervision 
a ee 


The breakdown in this study reveals quite clearly that the cohort 
of mothers supervised by physicians was almost identical with that 
supervised by nurses. In some categories the numbers are identical, 
in others extremely close. It is obvious that the nurses did not claim 
to have supervised the pregnancies of many more mothers than they 
referred to the physicians. Perhaps the questionnaire was misunderstood. 
Nurses were believed to be giving pre-natal supervision to a great many 
more mothers than could be supervised by the physicians. LEither this 
belief was unfounded or the nurses sold themselves short in reporting 
their own supervising activities. In either case the record shows that 
pre-natal supervision was given to only a little over half of all Indian 
mothers. With this poor level of pre-natal coverage, it is not surprising 
that the infant mortality should still be so high. 


Where supervision was given, however, the effect was very clearly 
beneficial. The incidence of birth weights of 7-8 lbs rose from 32% in 
the unsupervised group to 35% in the supervised group, the incidence of 
birth weights of under 5 lbs fell from 6% in the unsupervised group to 3% 
in the supervised group. There was no Significant change in the relative 
incidence of the birth of very heavy infants. 


Not unreasonably the greatest benefit on the premature birth rate 
was shown amongst mothers who had extended periods of supervision and 
particularly if it included the last trimester. Much less benefit was derived 
by mothers who dropped out during the last three months of their pregnancy 
and the least benefit was derived by mothers who were supervised during 
only the first three months of pregnancy. The actual rates shown are, of 
course, subject to the same caution in interpretation as indicated before 
in relation to the study on supplementing the diets. The nurses reported 
more success in keeping a greater number of women under supervision 
during the 2nd and 3rd trimesters than was ascribed to the physicians and 
this is reflected in a greater reduction in the incidence of birth weights 
of less than 5 lbs in this group of well supervised mothers, only 2% of the 
births as against 4% of the births to mothers supervised by physicians for 
the same period. The majority of women supervised by physicians were 
seen only during the last three months of pregnancy. 
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The group of mothers who got some pre-natal supervision, comprising 
54% of all mothers, gave birth to only 20% of the infants weighing less 
than 3 lbs at birth. The 46% who got no supervision gave birth to 80% of 
those tiny premature infants. The unsupervised group also accounted for 
59% of the 3-4 lbs infants and 63% of the 4-5 lbs births. The need to 
improve pre-natal services is evident. 


INCIDENCE OF CONGENITAL ABNORMALITIES 


It has been suspected that congenital abnormalities may be commoner 
among Indians than among other ethnic groups. This is reasonable as the 
Indian population is relatively small, numbering in all until quite recently 
less than 200, 000 and broken up into relatively small groups widely 
dispersed with the result that recessive genes have a greater mathemat- 
ical chance of combining than amongst larger populations mingling more 
freely. Accordingly a special study was made of the incidence of con- 
genital abnormalities among the Indian children born in 1962. Congenital 
defects were particularly well reported and more fully documented than 
many other items on the questionnaire, 


The incidence rate 


The overall incidence of congenital defects among the 5598 infants 
born in 1962 was 25 per 1000 births. Unfortunately comparable rates 
calculated on the same basis are not readily available for Canada as a 
whole but this does seem to be a significantly high rate, being comparable 
to the national total infant mortality rate. It must be stressed however, 
that this rate is a morbidity rate, not a mortality rate, estimated on the 
births that year, not the population. The nearest comparable Canadian 
incidence rate, based on physicians! notifications of birth, Suggests an 
incidence of 15 per 1000 but the data are probably incomplete. One 
American study, including abnormalities diagnosed over the first five 
years of life, suggests 5% of births show some abnormality eventually 
but each year more became apparent. The incidence of congenital ab- 
normalities detected at birth or during the first year of life is difficult 
to ascertain with accuracy so that it is impossible to say whether or not 
an incidence of congenital defects reported during the first year of life 
of 25 per 1000 births (i.e. some 3% of all births) is unusually high but it 
does exceed the best estimate yet available for Canadian births as a whole, 
The problem is currently under intensive study, particularly in Ontario 
and British Columbia. 


Specific incidence rates of congenital abnormalities 
ane ans nn al cad ~ Deedee sdatineatoad ete tnescesetd 


Among Indian infants born in 1962, the incidence of specific types 
of congenital abnormalities ranked as follows: 


Rank Defect Rate 
Ms Defects of bones and joints 357 per 100, 000 births 
ae Defects of neurological system 339 " " " 
Dis Cleft palate 250" " 
a, Other defects of the alimentary 
system 22a welt u us 
Ds. Defects of the circulatory 
system De N " 
Hydrocephalus 14a 2u i 4 
G Defects of the genito-urinary 
system LO te er ms " 
8. Spina bifida 899 a! i mM 
ae Monstrosities (2) 362 Wu u a 


ae 


All other unclassified defects together had an incidence rate of 768 per 
100, 000 births. Canadian Indians were never exposed to the risk of 
thalidomide and the birth of an Indian "thalidomide baby"! has never been 
reported, yet approximately, 4 in every 1000 infants born in 1962 had 

a congenital defect of the bones and joints diagnosed in the first year of 


life and, including hydrocephalus, approximately 5 in every 1000 born 
had some defect in the neurological system. 


It is almost certain that further defects will become apparent 
as life advances. It was noted previously that, whereas the infant 
mortality associated with congenital defects among Indians did not differ 
significantly from the mortality among all Canadian infants from such 
causes, mortality at older ages did exceed the national mortality rate 
from congenital causes. This has been reported in successive years in 
Indian Vital Statistics reports issued by the Department of National 
Health and Welfare. 


Influence of age of mother on incidence of congenital defects 


There appears to be a definite association between the age of the 
mother and the incidence rate of congenital defects as a whole. The 
incidence of congenital defects was high among the children of teenaged 
mothers, dropped significantly among children born to mothers aged 
20-29 then tended to rise steadily with each five year increase in age to 
peak among the children born to mothers aged 45 or more. The incidence 
of all types of congenital defects was relatively high among children of 
teenaged mothers but defects of the bones and joints were actually greatest 
among the children of mothers aged 25-29 and diminished with increasing 
age. The figures for 1962 would seem to suggest that this type of 
congenital abnormality may be a greater hazard among children of younger 
mothers, unlike other defécts but it could have been purely a matter of 
chance. Thermal! numbers of defects reported among mothers of any 
given age make individual age specific rates very erratic but the differ- 
ences are not of marked statistical significance and do little more than 
hint at a possible trend. Hydrocephalus appeared to be the major risk 
among children of more elderly mothers. Spina bifida appeared to be 
more prevalent among children born to women in their late thirties: 
Other defects of the neurological system appeared to be commoner among 
children of mothers over 40 as was also cleft palate, excluding the 
relatively high incidence of that condition among children of teenaged 
mothers. Defects of the circulatory system mainly affected the infants 
born to women in their late thirties whereas defects of the alimentary 
system affected mainly children of women in their earlier thirties. 
Defects of the genito-urinary system affected mainly the children of teen- 
aged mothers and tended to diminish with advancing age, following a 
pattern more akin to that of the bone and joint abnormalities than the 
other congenital defects. This study of one year's experience is, of 
course, much too subject to the vagaries of chance to permit of drawing 
any firm conclusions but it does suggest that the very young and more 
elderly mothers are more liable to have abnormal children and that 
particular defects may be somewhat commoner among children born to 
mothers of a specific age. Much more precise studies are indicated if 
the facts are to be ascertained with greater accuracy. 


The effect of birth rank on incidence of congenital defects 


Birth rank, especially among Indian mothers, being largely a 
function of the age of the mother, could be expected to reflect the 
influence of age and to separate the influence, if any, of repeated 
pregnancy as distinct from age is difficult. In this case it was not 
specifically attempted as the necessary breakdown resulted in individual 
figures too small for reliable comparison. However the highest incidence 
of congenital defects was among the first born and diminished steadily 


eS ye 


and quite significantly with each successive child up to the fourth after 
which it rose steadily with increasing birth rank. This lends some 
additional support to the suggestion made earlier that four children are 
probably the optimum family one woman should have. The majority of 
Indian mothers, however, appear to have borne four children before 
they are 25 years of age i.e. the optimum period for bearing children. 
The relatively high incidence among first and second born children is 
interesting and is probably associated with the high incidence shown 
among children of teenaged mothers who also, it will be recalled, had 
a high prematurity rate. The majority of first and second children were 
probably born to teenaged mothers. The incidence of congenital defects 
is probably more influenced by the physiological health and maturity of 
the mother and, possibly, the father than by the number of previous 
pregnancies save that rapidly repeated pregnancies would probably 
adversely affect the health of the mother, adding to or accelerating the 
effect of advancing age, a secondary rather than a primary effect. 


Duration of pregnancy and congenital defects 


There was a very marked significant difference between the inci- 
dence of congenital defects in children born with less than eight months 
gestation and those with more than eight months gestation. The incidence 
rate rose also among children with prolonged gestation periods. Did the 
abnormal gestation period produce the abnormal child or the congenital 
abnormality influence the gestation period? Overterm children suffered 
from defects of the neurological system, genito-urinary system and ''other" 
defects. Not much significance can however be placed on the incidence 
rates of specific congenital defects as the actual numbers involved in this 
breakdown are much too small for significant statistical evaluation. Only 
the gross total rates have any really significant variation. That there 
should be more congenital abnormalities among immature infants born 
prematurely is not unreasonable. 


The month and season of birth and congenital defects 


The incidence of congenital abnormalities was quite significantly 
higher among children born during the winter months and lower among 
those born in the summer.. This table compares and contrasts interestingly 
with those dealing with the seasonal variation in infant mortality and the 
prematurity rates. In 1962, at least, the peak months for children born 
with congenital abnormalities were January and December. Children 
born during the winter in the majority of cases presumably were conceived 
in the spring and would be in the first trimester of gestation at that time 
of year when Indian women are liable to get engaged in more strenuous 
activities than at some other seasons of the year. The lowest incidence 
was recorded among children born in August. The majority of those, 
presumably, would have been conceived in November and the first 
trimester passed during the winter months when maternal activities 
would tend, per force, in general to be more restricted. Children born 
in September, it will be recalled, were marked by a high rate of pre- 
maturity but the incidence of congenital defects was, if anything, rather 
below "average". Presumably these children were conceived later in 
the winter months but were well through the first trimester of gestation 
before the peak of maternal spring and summer activity. There is a 
possibility indicated, worthy of further investigation, that the cyclic 
exertions of Indian women inherent in their cultural pattern may have 
a direct bearing on both premature births and congenital defects depending 
on what stage of gestation their child happens to have reached. If special 
Spring or summer exertions happen to coincide with the first three months 
of gestation, the chances of bearing a child with some congenital defect, 
particularly a cleft palate or some defect of the bones and joints, did 
seem to be increased. The effect on pregnancies in the second trimester 
seemed to be to increase the risk of premature births but not necessarily 
the risk of congenital malformation. 
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Table 63 


Maternal and Child Health Survey 1962 
Congenital Abnormalities by Age of Mother 


Numbers of Congenital Abnormalities by Age of Mother 


Age 
a | Total a Total 
irth enito- ; 
Mother Births Monster Hydro- | Nervous een Oar citi 
cephalus | system abnor- 
malities 
=15 16 0 0 0 0 0 0 0 0 ) 0 0 
15 26 0 0 0 0 0 0 0 0 0 i 1 
16 73 0 0 iL 1 0 il 1 0 0 0 4 
NG, 152 0 0 0 0 0 0 0 2 2 3 7! 
18 196 0 1 0 1 0) 1 0 0 1 1 5 
19 282 0 0 2 2 @) 2 1 0 1 4 12 
15-19 | 729 0 1 3 4 0 4 2 2 4 9 29 
20 B15) 0 0 0 ii it 2 0 0 0 3 W 
21 308 0 0 0 0 1 2B 0 0 1 3 7 
22 334 0 0 0 0 0 0) 2 0 0 1 3 
23 330 | 0 2 0 1 0 1 0 0 eal 3 8 
24 313 0 0 1 1 0) 1 0 Jk 1 3 8 
20—24 | 1,598 0 2 1 3 2 6 2 1 3 13 33 
“eB. 304 0 0 0 0 0 0 0 1 0 2 3 
26 275 1 0 0 1 0 0 1 0 2 2 i 
27 265 0 0 0) 1 0 0 0 1 3} i 6 
28 267 0 0 0 0 1 il 0 0 1 5 6 
29 236 0 0 0 2 0 0 0 0 2 1 5 
D5 El ay, 1 0) 0 4 it 1 1 2 8 9 Di 
30 234 0 0) u it 2 0 1 0 1 4 10 
31 207 1 0 0 0) Jt 1 1 0 0 0 4 
She 186 0 0 1 0 0) 0 3 0 i 1 6 
33 152 0 0) 0 0 0) 1 1 0 0 0 2 
34 73 0 0 0) 0) 0 0 1 0 it 0 2 
30 — 34 952 1 0 2 1 3 2 ih 0 3 D) 24 
35 N57 0 1 0 1 0) 0 0 1 1 3 7 
36 134 0) Hh 0 il? oie 0) 0) 0 0 1 0 3 
Sil 120 0 0) 70) 2 1 0 1 0) 0 0) 4 
38 128 0) 0 0 it 1 0 0 0 0 0) 2 
39 105 0 0 0 0) 2 0 0 0 0 0 2 
35 — 39 644 0 2 0 5 4 0 1 1 2 3 18 
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Table 64 


Maternal and Child Health Survey 1962 | 
Incidence Rate of Congenital Abnormalities by Age of Mother 


Incidence of Congenital Abnormalities per 100,000 births by age of mother 


Age of : : : 
Mother | Monster | Pina Hydro- | Nervous Circu- Digestive Genito- Bones a 
bifida |cephalus | System latory system | Utinary and 
system system | Joints abnorma- 
0 0 0 

0 0 £370 of 1,370 BT 137 S70 0 0 | 5,479 

17 0 0 0 0 0 0 Oo | 1,316 | 1,316 | 1,974 | 4,605 

18 0 510 eo) 510 0 510 0 0 5) 110) p10 OS, Sipyal 

19 0 0 709 709 0) 709 355 0) 355 1,418 | 4,255 
15-19 0 137, 412 549 0 549 274 274 549 255 3,978 
20 0 0 0 319 319 639 0 0 0) 958 2,236 

21 0 0 0 0 525 649 0 0 325 974 273 

22 0 0 0 0 0 0 599 0) 0 299 898 

23 ) 606 0 303 0 303 0 0 303 909 2,424 

24 0 0 319 319 0 319 0 319 3:19 O58 4) 2,956 
20—24 0 25) 63 188 2S ati 125 63 188 814 2,065 
25 0 0 0 0 0 0 0 329 0 658 987 

26 364 0 0 364 0 0 364 0 727 727 2.545 
Fug 0 0) 0 ST) 0 0 0 eheT eal By 377 2,264 

28 0 0 0 0 315 Sfp 0 0 BS 1,124 25247 

29 0 0 0 847 0 0 0 0 847 424 Zeal g 
25-29 74 0 0 297 74 74 74 148 594 668 2,004 
30 O04 0 427 427 855 0 427 0 427 | 1,709 | 4,274 

31 483 | 0 0 0 483 4 83 483 0 0 0 15932 

32 | 0 0 538 0 0 0 1,613 0 538 $38 | 3,226 
2y5) | 0 0 0 0 0 658 658 0) 0 0 1,316 

34 0 0 0 0 0 0 578 0 578 0 1,156 
30-34 | 105 0 210 105 315 210 735 0 315 So5/ 4) 2.528 
35 0 637 0 637 0 0 0 637 637 | 1,911 | 4,459 

36 0 746 0 746 0) 6) 0 0 746 0 22239) 

37 0 0 0 1,667 833 0 833 0 0 0 3.355 

38 0 0 0 781 781 0) 0 6) 0 0 E562 

39 0 0 0 0 1,908 0 0) 0 0) 0 1,908 
35-39 0) aL 0 776 621 0 135 155 311 466 2,795 
40 0 0 0 | 1,408 0 | 1,408 0 0 OW S817 +) 5.634 

41 0 0 On} * £538 0 0 0 0 0 Oo | 1,538 

42 0 0 0 0 0 0 0 0 Oat Me613) Lets 

43 0 0 3,053 0 0 0 0 ) 0 O | 3,333 

44 0 0 0 0) 0 0 0 0) 0 0 0 
40-44 0 0 410 820 0 410 0) 0 0 12230 2,869 
45+ 0 0 2,128 0 0 0 0 0 0 2,128 | 4,255 
Jnknown 0 0 0) 0 0 0 0 0 0 0 0 
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Pre-natal supervision and congenital abnormalities 
2s Recht NS: Newbee ia cis, iy = x coats aad meet cine rh Ga 


It is evident that pre-natal supervision made no difference on 
whether or not the child born would or would not have some congenital 
abnormality. Whether this shall or shall not be appears to be determined 
at conception or, if subjecttoinfluence by other factors at all, during 
the first trimester. The incidence rate among mothers supervised by 
physicians was actually higher than the incidence rate among wholly 
unsupervised mothers and, likewise, higher, if less so, among the group 
supervised by nurses. It is not unlikely that the abnormality developing 
foetus would, in many cases, produce symptoms in the mother which 
would have the effect of bringing a higher proportion of them to a nurse 
or physician for advice. Routine pre-natal care was conspicuously in- 
effective. The hint conveyed in the preceding paragraph may indicate 
how pre-natal guidance might be made more effective if the hypothesis 
could be substantiated. 


Adequacy of maternal nutrition and congenital defects 


There was an unexpectedly marked difference between the incidence 
rates of congenital defects among children of adequately nourished 
mothers and those poorly fed. The poorly fed mothers bore almost 
twice as many defective children, relatively speaking, than the well fed 
mothers. However, good nutrition failed to prevent both the monstrosities 
and three of the five cases of spina bifida. The incidence of all other 
types of abnormalities, except cleft palate, was distinctly greater in the 
undernourished group. Unfortunately, because of deficiencies in some 
of the other data necessary, a more comprehensive study of this aspect 
of the problem could not be made. 


In summary, the incidence of congenital defects amongst Indians, 
particularly of the neurological system and the bones and joints, seemed 
to be rather high. It was particularly high among the first and second 
born children of mothers under the age of 20 years, lowest among children 
of mothers in their twenties and increased with increasing age from 30 
upwards. Certain age groups may be at special risk of having children 
with specific types of defects. The incidence rate increased after the 
fourth child. There is some evidence that the late spring and summer 
activities of Indian women may affect their chances of having a healthy 
normal baby, depending on what trimester of gestation is affected. 
Current pre-natal supervision is wholly ineffective in influencing this 
particular problem. Good nutrition appears to have a beneficial influence 
but the association might not be direct. 


COMPLICATED DELIVERIES 


Incidence rate 


The documentation of complications was, like that of congenital 
defects, more than usually complete, the nurses obviously having gone 
to considerable pains to collect all relevant data in each case coming to 
théir notice. 


The total recorded number of complicated births gave an incidence 
rate of 96.11 per 1000 births. The incidence of placenta praevia was 
8.75 per 1000, retained placenta was 7.32 per 1000 births, other 
haemorrhages 14.47. The overall incidence of abnormalities of the 
bony pelvis was 3.75 per 1000 mothers and disproportion or malposition 
occurred in 9. 29 cases per 1000. Labour was unduly prolonged in 
4.64 of every 1000 births. Perineal laceration occurred in nearly 3% 
of births and other unspecified traumata or complications occurred in 
another 2% of all births. Apart from perineal tears, the most common 
complication was haemorrhage. Disproportion or malposition was the 
next most frequent complication, 
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Incidence of complications by age of mother 


The overall incidence of complications was high among teenaged 
mothers (111 per 1000). It dropped a little but remained still rather 
high between ages 20 and 24 years but was significantly lower among 
mothers aged 25 to 34. Thereafter the incidence of complications as a 
whole tended to increase again as age advanced. However, it is interest- 
ing to note that specific complications affected the various age groups 
differently. Placenta praevia was relatively infrequent among teenaged 
mothers and increased as age advanced. The peak incidence was shown 
among mothers aged 30-34 but the highest incidence for any one year of 
life was among mothers aged 41. Retained placenta was not infrequent 
among teenaged mothers but it was comparatively infrequent among 
mothers aged 25-34, After that age, however, the incidence tended to 
increase quite rapidly as age increased, the incidence among mothers 
aged 40-44 being four times that among teenagers and nearly five times 
the incidence among the 25-34 year old mothers. 'Other haemorrhages" 
followed a somewhat similar pattern, the incidence being least among 
the 20-24 year old group but rapidly and steadily increasing as age 
advanced to peak among mothers over 45 years of age. Abnormalities 
of the bony pelvis, were a specific complication among younger mothers, 
particularly the 20-24 year olds, and was reported quite infrequently 
in older age groups, not at all over the age of 40, rarely above 
the age of 30. The incidence of disproportion and malposition was high 
among very young and more elderly women, being highest over the age 
of 45. It has already been noted that many of the more elderly mothers 
tended to have rather larger infants than younger mothers. The lowest 
incidence was between the ages of 25-29. Women between 25 and 30 
were rarely troubled with unduly prolonged labour but below and espe- 
cially above those ages the incidence was quite marked. Perineal 
laceration was markedly a complication among younger mothers, the 
incidence diminished steadily as age advanced, women over forty being 
very rarely affected. ''Other traumata'' were common among teenaged 
mothers, relatively infrequent in the earlier twenties and thereafter 
somewhat erratic but affected the 40 year old mothers rather heavily. 
"Other cornplications", though affecting all ages, tended to appear more 
frequently among mothers over 30 and increase with age. 


Complicated delivery and birth rank 


The highest incidence of complicated deliveries was among the 
first born (136 per 1000 births). The incidence of complications fell with 
each successive advance in birth rank up to the fourth child then rose 
progressively with increasing birth rank. As with the age of the mother, 
specific complications showed differing patterns of incidence. Placenta 
praevia was not a major complication among the first born though it was 
common among the second and fourth born but it did show a marked 
increase from the 6th child upward and would appear to be a much greater 
hazard to multipara after their fifth child. Retained placenta, on the 
other hand, showed no particularly specific predilection for any birth 
rank. With the exception of second born children, among whom the 
incidence was low, the incidence rates did not deviate significantly from 
the mean rate. "Other haemorrhages" affected most lower parity groups 
to much the same extent also save that they did show a rather higher 
incidence among third born children but there was a significant rise among 
eighth and later born children. Abnormalities of the bony pelvis were 
reported predominantly in primipara, then second and third births, after 
which it would appear that most mothers suffering from this affliction 
gave up having children. Presumably a considerable proportion of such 
mothers would have Caesarian sections or difficult instrumental deliveries 
and be duly advised on the dangers of further pregnancies. At any rate, 
Indian mothers with serious deformities of the bony pelvis seem to have 
been able in the majority of cases to avoid continuing risk after a third 
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child. Disproportion and malposition was high among primipara, quite 

low among fourth and fifth deliveries but thereafter rapidly increased 

and reached peak incidence among sixth born children and continued high 
among children of greater birth rank. The incidence of prolonged labour 
was relatively high among primipara, diminished rapidly up to the fourth 
delivery then began to rise rapidly, peaking at the eighth delivery and 
continuing high thereafter. Perineal laceration was essentially a com- 
plication of first and second births. After the fourth birth the incidence 
dropped off very rapidly. The incidence of other traumata or complications 
tended to increase with increasing parity but was high also among primi- 
para, Primipara are obviously always a particularly high risk group but 
women who have had four or more children previously are also increasingly 
at risk of having some complication at delivery, particularly placenta 
praevia, severe haemorrhage, malposition or disproportion, undue pro- 
longation of labour and other complications. It would appear that if a 
woman has once had a retained placenta she is more than likely to continue 
to fail to separate and discharge the placenta but multiparity, of itself, 

does not seem to increase the risk. Multiparity, for obvious reasons, 
reduces the risk of perineal laceration. 


Complications at birth and adequacy of maternal nutrition 
Posie SR ASA Ia PACE AES A Soha ABORT we aeeae Masti Metre ead diay eae iat ONT heal 


It was thought worth examining the data to see if the adequacy or 
otherwise of the mother's diet reflected any difference on the incidence 
of complications at delivery. In the overall picture it did not appear to 
have any effect, the incidence of complications in both well nourished 
and poorly nourished mothers being almost identical despite the wide 
difference in numbers included in each group. Unfortunately the analysis 
is heavily weighted by the large proportion of mothers whose diets were 
not assessed. So far as the specific complications are concerned there 
are some interesting differences in the incidence rates but it is doubtful 
if they are of much significance. For example, abnormalities of the 
bony pelvis were almost twice as prevalent among the poorly fed mothers 
as among the well fed group. Disproportion and malposition were com- 
moner, Placenta praevia appeared to be more common and "other 
unspecified complications" and "other traumata' were definitely more 
frequent. Retained placenta and haemorrhages, however, if anything, 
were less frequent in the poorly fed group and, though there appeared 
to be a tendency for more labours to be prolonged among the under - 
nourished, as might possibly be expected, the difference is not statis- 
tically very significant. Perineal lacerations were quite strikingly less 
frequent among undernourished mothers and some causative association 
may exist. It is feasible that prolonged undernourishment might predispose 
to an unduly small pelvis or produce relatively weak uterine activity which 
would tend to prolong labour and result in a small foetus that would not 
cause perineal laceration with the same frequency. It is not so clear how 
undernourishment might increase a tendency to placenta praevia or dis- 
proportion. There might be some association with a tendency towards 
malposition. The main difference was in the unspecified complications 
and what, if any, significance this may have would require much more 
elaborate and precise study. Undernourished women may be more prone 
to some types of complications but the present data are too crude to be 
a reliable guide. 


Pre-natal supervision and complicated deliveries 
re EE CSV ELIES 


In much the same exploratory spirit, the data were also studied 
with a view to finding what effect, if any, resulted from pre-natal super - 
vision by physicians and nurses. At first glance the effect would seem 
to have been the opposite of that desired. Nurses supervised 54% of all 
pregnant women and this group of professionally supervised mothers had 
67% of all reported complicated deliveries. The incidence of complicated 
deliveries among physician-supervised mothers was over 11%, among 
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Maternal and Child Health Survey 1962 
Complications at Birth by Age of Mother 


placenta 


NAY, ht AO 


1 


Se ee ete 9 


ON 


jee) 


Other 
haemor- 
rage 


wr Ww 


11 


Ron ES (GNS Gy 8) 


18 


CO pF 


bo NA Ww 


Number of complicated births 


Abnormal 
pelvis 


So 


We 


nN 


Di ; 
a Bes Prolonged 
or mal- 
ces te Labour 
position 
0 0) 
0) 0 
0 1 
1 1 
3 0 
4 0 
8 2 
3 1 
2 0 
1 1 
4 a 
4 3 
14 of 
0 2 
yD 0 
it Or 
eZ 0) 
3 0) 
8 2 
3 0 
1 0 
2 2 
1 2 
3 0) 
10 4 
3 2 
0 3 
2 0) 
1 Z 
0 2 
6 2 
1 0) 
2 l 
0 0) 
1 0 
l 0) 
5 1 
] l 
0 0 
52 


Perineal 


Other 


lacerat an trauma 


35 


NO FP NH NS 


3) 


- © WN KF 


— 


oN I GN WS] SS) 


Se Ks =) 


~ em 4O-o~ © — Sy SO. O41) 4 ie) oO os eS oS SS RR SMS oS 


Se ee ey 


Other 
compli- 
cations 


OP i tS FS eit 


SS. Gh 1S oe) BF © 


Table 69 a 


Total 
compli- 
cated 


births 


161 


106 


Table 69 b 


Maternal and Child Health Survey 1962 
Incidence of Complicated Births by Age of Mother 


Incidence Rate per 100,000 births by Age of Mother 


Age of Oth Dispro- Biba Total 
Mother | Placenta | Retained i Sa Aorernal portion | Prolonged] Perineal are compli- 
praevia | placenta a Bai pelvis or mal- labour | laceration ie cated 
rhage ie cations ; 

position births 

Under 15 0 6,250 0 0 0) 0 0 0 0 6,250 
15 0 0 0 0 0 0 3,846 0, 3,846 7,692 
16 0 0 370 0 0 We AG. 6,849 0 2,740 12,329 
17 0 658 658 658 658 658 15899 0 2,632 13,816 
18 1,020 L3ap k 1,531 510 1,531 0) De hOe 0 2,041 135265 
19 0 0 2,128 355 1,418 0 55191 a0 709 8,156 
15919 274 549 1,509 412 L097, 274 5075 137 1,783 asa 
20 0 319 958 0. 958 Silly, 5,431 ae 3,194 LS 02 
21 974 974 325 649 649 0 2S 0 649 9,416 
22 299 898 898 898 299 299 LBs, (Os 898 6,886 
23 Sea 303 303 909 PAW 606. PA 0 2,424 95091 
24 958 ao ieee 958 639 1,278 958 5,431 0 Ulan 133738 
20-24 688 814 688 626 876 438 4,068 63 1,815 10,075 
25 658 987 658 0 0 658 3,289 0 1,974 8,224 
26 364 364 1,455 364 727 0 SPS. 0 1,818 8,364 
a7, shige 377 2,264 0 B77, 0 2,264 3 7. 377 6,415 
28 Sie gt SHS) 1,498 0 749 0 1,498 EHS: 2.247, Wa blo 
29 2,119 0 847 847 Pay 0 2,542 0 1,695 5322 
25-29 742 445 1,336 225 594 148 2,598 148 1,633 7,869 
30 1,709 | 0 427 0 1,282 0 427 427 427 4,700 
a 19352 483 3,865 0 483 0 3,382 0 966 able Atay 
32 2,688 L075 1,613 1,075 07 1.075 1,075 0 2,688 12,366 
33 1,316 0 3,289 0 658 15316 658 0 2,632 9,868 
34 578 578 1,156 0 1,734 0) 1,156 0 15156 6,358 
30-34 1,681 420 1,996 210 1,050 420 1,366. 105 1,471 8,718 
35 1,274 637 B22 637 Aaa 1,274 637 0 2,548 R739 
36 1,493 1,493 746 0 0 2,239 746, 0 1,493 8,209 
a7 833 2,500 2,500 0 1,667 0 1,667 0 4,167 135333 
38 781 1,563 2,344 0 781 15563 0 781 Bl25 10,938 
oN) Dye 0 O52 952 0 TOs O52 0 3,810 9,524 
5-39 1,087 1,242 2,174 311 932 1,398 776 155 2,950 11,025 
40 0 0 2,817 0 1,408 0 0 Z,ol, 4,225 11,268 
4] 3,077 4,615 Ip soyS fs! 0 S077, 1,538 0) 0 0) 13,846. 
42 £513 3,226 0 0 0 0 1,613 0 3,226 9,677 
43 0 0 6,666 0 55385 0 0 0 3,393 13,333 
44 0 0 0 0) 6,250 0 0 0 0 6,250 
40-44 es 0) 2,049 2,049 0 2,049 410 410 820 2,459 11,475 
45+ 0 0 6,383 0 a 2s) 2,U28 0 0 0) 10,638 
Unknown 0 AHO, 0) 4,762 0 0 4,762 0 0 24 
All ages 875 732 1,447 375 929 464 2,805 143 1,840 9,611 
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nurse-supervised mothers, 12% as compared with 7% in the presumably 
unsupervised group. Supervision did not "prevent! complications but, 

to express the association in another manner, at least 67% of the women 
who had complications at delivery were under professional supervision 
and, it is hoped, in many cases the trouble had been detected in advance 
and steps taken to ameliorate it. For example, the incidence of abnor - 
malities of the bony pelvis was high among physician-supervised women 
and relatively low in the unsupervised group, which would suggest that 
this condition tended to be brought to the attention of physicians fairly 
early. All of those cases were under the care of a physician during the 
third trimester, the majority of them had been for at least two trimesters. 
Physician-supervised mothers had less than average incidence of placenta 
praevia and haemorrhages. They also showed a slightly lower incidence 
of prolonged labour but a much higher incidence of perineal laceration. 
One wonders if there is any association between those two. It will be 
recalled that the supervised groups had a lower infant mortality than the 
unsupervised mothers. Now it is apparent this was achieved despite a 
much higher incidence of complications at delivery. It would seem that 
the pre-natal services, when accepted, are effective in reducing maternal 
and child health risk. The group supervised by nurses, though it shows 
some interesting minor points of difference, does not differ significantly 
from the physician-supervised group and it is clear that most nurse- 
supervised mothers were also supervised by physicians. 


UTITISA LON OF PRE-NATAL SERVICES 
Level of reporting 


In 32% of reports nothing was recorded in any question on the use 
made of pre-natal services by the mother, 36% of reports were blank as 
regards physicians! services, 35% as regards nurses! services. It is 
unlikely that services given would not be recorded. However the figures 
are broken down, by age or marital status etc., it will be noted that 
very consistently one third or more of the women involved were not 
reported tc have made any use of the service. This would seem to 
suggest that in 1962 at least, the pre-natal services were failing to 
cover at least one third of the Indian women pregnant. It will also be 
noted that this group of women, however examined, contributed ex- 
cessively to both the stillbirths and infant mortality, out of all proportion 
to their relative numbers, and suffered in other ways more severely 
than the two thirds who were more fully reported and obviously better 
known to the reporting nurses. This group, comprising one third of 
Indian mothers, constitutes the "hard core" chiefly responsible for the 
high infant mortality. They may be regarded as the index of failure of 
the pre-natal services. One in every three pregnant women not making 
use of pre-natal services in the Indian situation, is a matter for serious 
concern. 


Effectiveness of pre-natal services 


As was mentioned in the section dealing with mortality among the 
‘children, when adequately used, the pre-natal services of physicians and 
nurses made a very significant difference. Again, however, only about 
one third of pregnant women made anything like adequate use of pre-natal 
services, only 12% really full use. Almost one half of those actually 
using the services did so only late in pregnancy or irregularly. The 
mortality among the children born to this group, though slightly lower, 
was not significantly improved. Thus pre-natal supervision was effective 
when adequately and regularly used during the latter six months of 
pregnancy but almost ineffective if only used during the last trimester 
or irregularly. Approximately 70% of women pregnant in 1962 did not 
have adequate pre-natal supervision and, amongst this group, the still- 
birth rate was 9 per 1000 births andthe infant mortality rate over 91 per 

& Al oz 


1000 live births. This contrasts sharply with the stillbirth rate of just 
over 6 per 1000 births and infant mortality rate of less than 54 per 1000 
live births experienced by the children of mothers who attended pre- 
natal clinics for at least the latter two trimesters of their pregnancy. 
Physician care reduced the infant mortality rate to under 46 per 1000 
live births which, although a dramatic improvement, is still very far 
from being a satisfactory rate. The need to improve both the coverage 
and quality of pre-natal care is obvious and equally obviously this 
must be further supported by more intensive infant care following delivery 
for an indefinitely extended period if the heavy infant mortality is to be 
brought under control. There are, of course, serious socioeconomic 
and cultural factors complicating the problem. 


Dental services 


The reporting on dental attention to pregnant women was extremely 
poor. Only 25% of reports made any mention of it, 75% were blank. Not 
7% of pregnant women were reported to have had any attention. Three 
quarters of those reported were reported as not known to have had any 
attention. With reports on only one quarter of the women involved, it is 
difficult to feel any confidence in the statistics, but if only a quarter of 
those had attention, the level of coverage was certainly not very satis - 
factory. However, the fact that 84 women who did have dental attention 
required repeated and prolonged attention may not be without significance, 
over 22% of those attended, 58, or 69% of them requiring attention for 
the full duration of pregnancy. Indian women are not noted for the ex- 
cellence of their dental health. The program of dental care for pregnant 
women appeared to be lagging badly in 1962 but much needed. 


Pre-natal laboratory tests 


The number of pregnant women reported to have had specific lab- 
oratory tests made was equally disappointingly low. 


Number of Percentage of all pregnant 
Test women tested women reported 
Urinalysis 3309 59 
Haemoglobin estimation g312 Sh 
Blood pressure taken S878 64 
W.R. or Khan test 2519 45 
Ry, Factor determination 1900 34 
All pregnant women reported 5598 100 


Every woman who attended a pre-natal clinic had urinalysis as the 
analysis by trimester is identical with the analysis of attendance. Three 
more had haemoglobin estimations made and still more had their blood 
pressure read, presumably in their homes but, even so, that only 64% 
of pregnant women had such a simple test as measuring their blood 
pressure done does not indicate very effective pre-natal supervision or, 
alternatively, reflects very careless reporting. Less than half the women 
pregnant in 1962 had specific blood tests done and in only one third was 
the Ry factor determined. Presumably these tests were not indicated in 
every case but this level of coverage does not suggest very enthusiastic 
public health practice. The pre-natal level of care achieved in 1962 was 
poor and, in consequence, not very Surprisingly, relatively ineffective. 
However, even if the results still leave something to be desired, when 
adequate supervision was given it was effective in reducing mortality 
among the children born. 


The analysis of the periods during which tests were done show, that 
with the exception of taking blood pressures, the tests were closely related 
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to attendance at the pre-natal clinics. If the figures are re-arranged to 
show the total attendances at clinics during the various trimesters the 
following picture is presented: 


Number of pregnant women 


Period of | Attending Having | Having Hb Having Rh 
pregnancy clinics /urinalysis |] estimation |B. P. taken| W.R. or factor 
Khan tests] determined 


lst trimester 
2nd ut 
3rd ut 


Expressed as percentages of the 5598 women reported to have been 
pregnant in 1962, these figures appear as: 


Fercentage ofall mothers 


Period of Attending Having Rh 
pregnancy clinics factor 


2nd 
3rd 


_ Expressed as percentages of the mothers attending the clinics 
during these periods in their pregnancy, the following appears: 


Percentage of attenders at clinics 


Periodsor Having Having Having Having Rh 


pregnancy urinalysis estimation|B.P. taken| W.R. or factor 
Kahn tests determined 


lst trimester 
imi 


3rd i 


Only the taking of blood pressures suggests some home visiting 
was being done and it is surprising that only about half of those attending 
clinics had their blood tested for specific disease. 


Effect of taking pre-natal capsules 


Of the 2346 women reported to have taken pre-natal capsules at 
some time during their pregnancy, the haemoglobin level was reported 
only once.in,|,Z2i{] cases or 54% of the total. This makes any analysis 
of the effect these capsules may have had on their haemoglobin levels 
somewhat futile but, for what it is worth, the following results were 


tabulated: 
Numbers Percentage 
Haemoglobin levels rose in 447 51% 
4 0 fell in 246 28% 
" i rose then fell in 25 3% 
" " fell then rose in 49 6% 
" uy remained unchanged in 102 12% 
869 100% 


Total reported 
. SLi 


Thus, some 57% appear to have derived some benefit but 12% 
showed no improvement and, in 31% of cases, the haemoglobin level 
actually declined. 


Haemoglobin levels were reported serially in a further 46 women 
believed not to be taking capsules. Among those, the following results 
were noted: 


Numbers Percentage 
Haemoglobin levels rose in 24 52% 
: mT Lela Lg 38% 
_ ' rose then fell 2 4% 
m ' fell then rose i 2% 
M "remained unchanged in ve AN 
Total reported 46 100% 


Haemoglobin levels improved in 54% of cases without the benefit 
of pre-natal capsules, They fell in 42% as against 31% of those taking 
the capsules. The capsules may therefore have prevented some declines 
and improved a few levels but the effect was almost insignificant. 


Utilisation of pre-natal services and marriage status of mother 
0 as athe betwee? nv eras Seabee 5 ace eaiane Mire eeMler sided a Bic babes erie secon eo Ae 


Married women tended to make earlier and fuller use of pre-natal 
services. Over 34% of married women had come under nursing care by 
the second trimester and continued to attend classes thereafter as against 
less than one quarter of the unmarried mothers. This is understandable 
but it is the unmarried mothers who stand in the greater need. Women 
living in common law relationships tended to appear only towards the end 
of pregnancy, most of them not until the third trimester. They did 
however tend to report earlier to a nurse than to a physician's clinic as 
did also the unmarried mothers. This suggests that a woman's social 
status as a married woman, even among Indians, where it is not supposed 
to matter so much, does raise some psychological barrier against making 
her condition known to ''the authorities". It is a factor in accepting pre- 
natal care and the nurses are in the best position to overcome this aspect 
of the problem. It would appear that they are more apt to win the confidence 
of the diffident but it is also evident that much more effort must be put 
into finding the pregnant women earlier in pregnancy. That only 34% of 
married women came under pre-natal care early enough and consistently 
enough to be considered really adequate is not satisfactory. 


Utilisation of pre-natal services and age of mother 
a ee ees 


Women between the ages of 25-39 were the most ready to make 
proper use of available services, some 35% of them coming and staying 
under regular supervision by the second trimester as against only some 
24% of women over 40. The older women were quite diffident about pre- 
natal services, only 40% of them ever did accept services at any time 
as against 58% of women aged 35-59. “This probably reflects conservative 
Indian cultural attitudes more than anything else. However, under the 
age of 25 years, the proportion of women making proper and timely use 
of the services also dropped to just over 30%, indeed not quite 52% ever 
did make any use of the pre-natal services. Girls under the age or 15 
did rather better, 37% of them were under continuous care from the second 
trimester onward and another 19% came under control in the third tri- 
mester but it is disappointing that one of the sixteen dropped out after 
the second trimester and six of them were never known to have been under 
any pre-natal care. These juvenile mothers were the most in need of 
care of any mothers and seven out of sixteen was a high proportion to 
escape care, Also, only eight of the sixteen were ever seen by a phy- 
Sician before delivery. Only 55% of other teenaged mothers were referred 
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Period of utilisation 


Moternal and Child Health Survey 1962 
Analysis of Utilisation of Pre-natal Services by Age of Mother 


Physicians’ 


Actual Number Utilising Services in Each Group 


Services 


Age of Mother 


Table 79 


of physicians’ services 


All three trimesters ...... 


2nd and 3rd ee Wire 
Subtotal of good utilisers ... 


lst and 2nd trimesters only 


Ist and std’ ds vis 


2nd uw I eT ete 


Subtotal, irregular or late use 


Mocal utiliser v ascac xe sous 


feats xepotted <.5 6... cee ess 
OC TEROMEd 6 ce knwe cases 
Total probable noneutilisers . 


Grand. Lotalin vey c..chs. + <s 


16 


1,598 
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527 


90 


617 


335 


425 
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Table 80 


Maternal and Child Health Survey 1962 
Analysis of Utilisation of Pre-natal Services by Age of Mother 
Percentage Use of Physicians’ Services 


Percentage of Mothers in each A ki ifi icians’ j 
Period Staiiaation g in each Age Group Making Specified Use of Physicians’ Services 


of physicians’ services 
fender 15 | 1519 20-24 | 25229 | 30234 °|.35-39 | 40-44 fe 
and over 


All three trimesters ....... 12.50 9.19 12.52 11.58 14.18 11.18 9.43 6.38 
2nd and 3rd trimesters..... . 12.50 17.97 18.52 19.08 17.43 15.52 11.07 14.89 
Subtotal of good utilisers....| 25.00 27.16 31.04 30.66 31.62 31.62 20.49 21.28 
Ist and 2nd trimesters only 0 0.69 0.25 0.30 0.63 0.93 0. 0 
Ist and 3rd trimesters only 6.25 1.37 0.75 1.11 1.26 0.47 1.64 0 
3rd trimester only........- 12.50 22.50 18.46 18.63 18.49 22.52 17.21 19.15 
2nd trimester only ........ 6.25 2.33 1.81 1.63 2.00 2.64 0.41 4.26 


ist trimester onlyss....5.. 0 1.23 1.13 0.97 1.37 0.78 0.82 2.13 
Subtotal, irregular or late use 25.00 28.12 22.40 22.64 23.74 27.33 20.08 25.53 
Total itilisers ose «sc. 64> 50.00 55.28 53.44 53.30 55.36 54.04 40.57 46.81 
If used, when Sr ern Beacereuers 12.50 10.84 10.58 9.21 9.45 TELO2 ilSisoy/ 10.64 
Total reported <0... eeccees 62.50 66.12 64.02 62.51 64.81 65.06 56.15 57.45 
NGELEPOMOG Yimin winclns csc ee 37.50 33.88 35.98 37.49 35.19 34.94 43.85 42.55 
Total probable non-utilisers 50.00 44.72 46.56 46.70 44.64 45.96 53.19 

Grand Wotailare seve eisiereeta os 100 100 100 100 100 100 
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Period of utilisation 
of Nurses’ Services 


All three trimesters ...... 


2nd and 3rd ee eee 
Subtotal of good utilisers ... 


Ist and 2nd trimesters only 


Ist and 3rd 22 db 

3rd trimester only ........ 
gad. > Soe oe eae 
Ist % aes a Been 


Subtotal, irregular or late use 
COATS SS ca 
f used, when unknown ..... 
PSEA TEDOTCEMs. 65 6.2 as’. 9,00 
MEEEOROCLCE. Feild cose «4.5 aces 
Total probable noneutilisers . 
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Maternal and Child Health Survey 1962 
Analysis of Utilisation of Pre-natal Services by Age of Mother 


10 


11 


16 


Nurses’ Services 


Age of Mother 
Actual Numbers of Mothers in each Group using Nursing Services 


TS AN9 20-24} 25-29 30 - 34 35 - 39 40 - 44 |45 and over 
3 64 189 151 111 73 19 


133 314 310 
19% 503 461 
10 6 2 
z 12 11 
134 260 233 
24 36 26 
7 12 11 
177 326 290 
374 829 731 
93 181 132 
467 1,010 883 
262 588 464 
355 769 596 
729 1,598 1,347 
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Table 82 


Maternal and Child Health Survey 1962 
Analysis of Utilisation of Pre-natal Services by Age of Mother 
Percentage Use of Nurses’ Services 


Percentage of Mothers in each Age Group Making Specified Use of Nursing Services 


Age of Mother 
15-19 DBO 0 Se G4: 1 eee 30" We Ih ae IAS and over 


Period of utilisation 
of Nurses’ services 


All three trimesters ...... 18.75 11.66 11.34 7.79 4.26 
Qind atid Shane aye as wvsiens. 3 18.75 18.24 19.65 23.01 19.96 23.60 17.21 19.15 
Subtotal of good utilisers ... 37.50 PLUS OD 31.48 34.22 31.62 34.94 25.00 23.40 
lst and 2nd trimesters only 6.25 1.37 0.38 0.67 0.74 1.09 0 0 
lst and 3rd”? a 0 0.27 0.75 0.82 0.74 0.31 0 0 
3ed trimester only ........ 18.75 18.38 16.27 17.30 17 675 18.63 22.13 12.77 
2nd Jd Ed eee ¢) 3.29 2.25 1.93 3.36. Pani 2.46 Zl 
Ist oe Ss aiheiay Shey 8 0 0.96 0.75 0.82 1.58 0.93 0.41 2.13 
Subtotal, irregular or late use 25.00 24.28 20.40 21.53 24.16. 23.14 25.00 17.02 
Mrotal WEWisccSu meres <2) « 62.50 51.30 51.88 Dos) 55.78 58.07 50.00 40.42 
If used, when unknown ..... 6.25 PARTIES. Wkes3s} 9.80 10.40 10.71 13.93 6.38 
DiObat LEpOrsed (eh nes hes eas 68.75 64.06 63.20 6.55 66.18 68.79 63.93 46.81 
NOEEEPOCted! ag cram 2 kee 8 6 91.25 35.94 36.79 34.45 33.82 31.21 36.07 53.19 
Total probable non-utilisers . 37.50 48.70 48.12 44.25 44.22 41.92 50.00 59.57 
Grand totally eis. sis) cs + 100 100 100 100 100 100 100 | 100 
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to physicians. The high rates of complications noted among them are 
therefore not so surprising and much more attention to these young 
primipara is very obviously indicated. Although it would appear that 

by the age of 25 well over half of pregnant Indian women have learnt to 
make use of services, it still remains a serious matter that well over 
40% did not. Much more educational effort is clearly needed. It is not 
surprising that 60% of Indian women over 45 should be reluctant to adopt 
"new ways", All of them had borne many children before and the need 
for any special care is not so apparent to such experienced matrons but, 
as has been demonstrated, they also are a group at high risk from 
certain dangers specific to their age and parity. At no age was the 
level of pre-natal care achieved satisfactory and those age groups stand - 
ing in greatest need got least. The result is the continuing high mortality 
rate. This rate, however, was virtually halved among those women 
who were brought under adequate care. 


SUPERVISION IN THE POST-NATAL PERIOD 
Maternal post-natal care 
If the level of maternal pre-natal care left something to be desired, 


the level of maternal post-natal care left much more, as the following 
figures illustrate. 


Number Percentage 
Mothers reported examined 
in post natal period 
(a) including pelvic examination 1144 20, 44 
(b) without pelvic examination 666 190 Pe 8 
(c) examined but details unknown 2 0. 03 
Total reported examined 1812 erga 
Reported as not examined 2073 37s 03 
Total reported 3885 69. 40 
Not reported, probably not examined jy Me: 30.60 
Total probably not examined 3786 67. 63 
Grand total 5598 100. 


Not one third of the women who were reported to have given birth 
in 1962 had a post-natal examination. Only 20% of all mothers (63% of 
those examined) had a pelvic examination. Of the other 3786 mothers, 
2073 or 55% were definitely known not to have had post-natal checkup. 
Nothing was reported regarding the remaining 1713 but, in view of the 
above indications, it is most unlikely that many, if any of them, would 
have had an examination that escaped being recorded. They would be 
most unlikely to seek it. The need to improve this aspect of the maternal 
health services is obvious. 


As may be recalled about one third of Indian mothers made reasonably 
good use of the pre-natal services. It would seem that those using the 
post-natal services were probably much the same group of women. In 
other words, it would appear that, by 1962, Medical Services had effect- 
ively influenced only about one third of Indian women. 
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Infant haemoglobin levels 


Routine estimation of infant haemoglobin levels was instituted some 
years ago when it was noted that a high percentage of Indian infants showed 
very low levels and that such infants had a high hospital admission rate 
and heavy infant mortality. Specially prepared "paediatric drops'' con- 
taining iron were introduced for routine administration to these anaemic 
babies. It was hoped in this study to measure the effectiveness of ad- 
ministering these drops. As already reported earlier in this survey, a 
dramatic reduction in the infant mortality rates between children getting 
these drops and those believed not to be having them could be demonstrated 
a difference so great that it was most unlikely to be a matter of chance, 

a difference, moreover, which began to appear after a comparatively 
short duration of administration and became increasingly greater as the 
period of administration lengthened. The treated group comprised 2337 
infants or 42% of all live births and amongst this group the overall infant 
mortality rate was 37 per 1000 live births as against the average infant 
mortality rate for all infants born in 1962 of 80 per 1000 live births and 
an infant mortality rate of 111 per 1000 live births among the 3215 infants 
not known to have had the drops. 


’ 


When an attempt was made to analyse the direct effect on haemo- 
globin levels, however, it transpired that in only 1139 children or 22% 
of those surviving to the sixth month of life had two haemoglobin levels 
been recorded that could be compared and the majority of those showed 
littleror_noxchanges a Nosveryuclearseiiéect could be demonstrateds: Possibly 
the majority of readings had been taken at too short a time interval. 
Changes among treated children did not differ significantly from changes 
in the untreated group which, in any case, in this group of twice recorded 
children, was too small to afford a useful comparison. It was obvious 
that these 1139 children were nearly all infants who had been found to be 
below average at the first estimation and been prescribed drops and the 
subsequent test failed to demonstrate that the majority of them had as yet 
derived much benefit. An unconscious bias had probably come into play 
whereby a group of particularly anaemic children, of particular concern 
to the nurses because of their low haemoglobin, had been unwittingly 
selected for double checking and, amongst this type of child, the negligent 
mother who may be casual about administering drops to her infant regu- 
larly, is liable to predominate. The results are disappointing and difficult 
to reconcile with the apparent dramatic reduction in infant mortality. It 
was also disappointing that so relatively few infants had had their haemo- 
globin twice recorded. 


For a routine test supposed to be applied to all infants, the level 
of haemoglobin reporting in general was disappointingly low. In only 
2716 infants or barely 49% of all live births was there any report on the 
infant's haemoglobin level. The best than can be said for this is that it 
was at least twice as good as the coverage reported for that other pro- 
cedure supposed to include all infants, smallpox vaccination. In view of 
the excessive infant mortality in the first month or two of life, which 
would reduce the number of children who could have been brought under 
control, it was judged fairer to estimate the levels of coverage in various 
areas on the estimated number of children likely to have survived to their 
sixth month of life. Some very interesting differences appear. 


It is evident that estimating infant haemoglobin levels was most 
conscientiously attempted in Central Region, particularly in Norway 
House Zone where 93% of the infants-likely to have survived to their sixth 
month had at least one haemoglobin estimation reported. However only 
31% had two readings reported. Both Sioux Lookout and The Pas Zones 
reported on over three quarters of the survivors at six months and it is 
noteworthy that in these Zones, if a nurse had been unable to make an 
estimation, she reported the haemoglobin level as "unknown", In most 
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other areas, under such circumstances, the questionnaire was more 
usually left blank. Coverage in Southern Manitoba, however, was dis- 
appointingly and surprisingly low, only 36% but 21% (58% of the tested) 
were tested twice. In Central Arctic Zone, coverage was very poor, 
only 8% but, all but one, had been tested twice. This Zone is, of course, 
one of the most difficult to cover. 


The next most successful Region was Pacific Region. Coqualeetza 
Zone reported haemoglobin levels in 57% of infants likely to have survived 
to their sixth month and’ twice on 25%. Nanaimo Zone succeeded in re- 
porting on 69% but twice on only 16%. On the other hand, Miller Bay Zone 
reported on only 13% and twice on only 2 infants. 


Foothills Region came close behind Pacific Region. Coverage was 
particularly good in Southern Alberta Zone where haemoglobin levels were 
reported in 70% of children likely to have survived to their sixth month 
and twice in 45% or 64% of the tested. Yukon Zone reported on 57% but 
twice in only 19%. The Mackenzie succeeded in covering only 32% but 
reported twice on 20%. Northern Alberta reported on 47% and twice on 
20%. 


Ranking fourth, the huge Eastern Region succeeded in reporting on 
only 49% of survivors to the sixth month. Rather surprisingly perhaps, 
the James Bay Zone reported the largest coverage, 71% but managed to 
report twice on only 27%. Southern Ontario reported haemoglobin levels 
in 64% and twice on 30%. Atlantic Zone reported a slightly better coverage, 
68% but reported twice in only 10%. Quebec Zone covered just over one 
third of their children and reported twice on only 10%. Northern Ontario 
did not succeed in estimating haemoglobin levels in as many as one quarter 
of their six month old survivors and reported twice in only 3%. The 
Eastern Arctic, for much the same reasons as in the Central Northern 
Zone, succeeded in covering only 14% of the children but reported twice 
on 11% or 76% of the children tested. 


Saskatchewan Region, as a whole, was least successful, succeeding 
in covering only 40% of survivors to the sixth month but coverage in 
North Battleford was very good, 77%, 38% twice. Fort Qu'Appelle Zone 
reported levels in only 34% of cases and twice in only 18%. Prince Albert 
Zone covered only 28% and reported two readings in only 12%. 


These variations are interesting in that they are not entirely ex- 


plicable in terms of terrain, climate, difficult communications, dispersal 
etc. Very different results were reported from quite comparable Zones. 
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INFANT GROWTH 
Average weight at birth 


It is possible to make a rough estimation of the average weight at 
birth as follows: 


Recorded Estimated Number Total 
birth weight average weight born gross weight 
under 3 lbs ir tS Ibs 40 110.0 lbs 
3 lbs but under 4 lbs 3.5 lbs 61 Zio. 5 et 
<a roe 4.5 lbs iors 684.0 " 
Salis alt Mg Oi ba <. ibs be Me Lae is S ~ i 
Se ae ee a 6.9 108 rr Le i wie, Cal 
ee tye 2 1%. 1 te Hd os Loo bE a 
coe 7 eg es 8.5 lbs Proce pI Bee 9? eile al 
We time ats pice © dt em Lore 513 ot S. S 

10 lbs or more LO, 25 lbs 168 iy tec. Ue 
Totals 5,598 42, 102.0 lbs 


If 5,598 infants together weighed 42, 102 lbs at birth then the 
average weight at birth was 7.5 lbs. 


Granted that this is but a rough estimate and possibly a little high, 
there is little evidence to support the hypothesis that Indians have a racial 
tendency to be smaller than other children at birth. While 1, 708 infants 
were born weighing less than 7 lbs, 2008 or 300 more were born weighing 
8 Ibs or more, which would suggest that, on the contrary, Indian infants 
tend to be rather larger than most other infants at birth. It would not, 
however, be justifiable to make this deduction on the above data. It is 
more probable that Indian infants are much the same as most human 
infants and that variations in birth weights are the result of such factors 
as maternal nutrition, age of mother (possibly associated with diabetic 
tendencies} and birth rank, etc. 


Rate of growth in first year 


An attempt was made to study the factors that might possibly exert 
some influence on the growth of Indian children. The standards by which 
rates of growth were estimated were those given in the publication, 'The 
Canadian Mother and Child", produced by the Department of National 
Health and Welfare. Reports on 4312 or 78% of the total were received, 
assessing the rate of growth by these standards. The results would seem 
to indicate that 82% of Indian infants gained weight at normal or average 
rates of growth, some 11% tended to be slow and over 7% gained weight at 
rates above average. 


Level of reporting and nursing supervision 
Se LE allah sama aesianl = Aisa Ac leas deel WS ba ale do Aclatie 


It is interesting to note that, whereas weight gains were reported 
in 78% of all live births, they were reported in 88% of infants born to 
mothers who were supervised in the pre-natal period, 90% of the well 
supervised group and 86% of the late or irregularly supervised, but in 
only 63% of the group not reported to have any pre-natal supervision, a 
group comprising some 35% of all pregnant women. That reports on 
weight gains were reported in only 78% of infants would suggest that 
some 22% of Indian infants escaped nursing supervision during the first 
year of their life and the bulk of those were born to women who made 
little or no use of pre-natal services. There would appear to have been 
a "hard core" of some 750 Indian mothers or 13% of all pregnant women 
who escape all forms of health supervision. It will be recalled that 10% 
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of deliveries were conducted by native midwives and that in another 6% 
the place and manner of delivery could not be ascertained. It would 
appear that in 1962, medical services were completely failing to reach 
at least 13% of Indian mothers and it has been amply demonstrated that 
this untouched group made a grossly disproportionate contribution to the 
infant mortality. Failure to keep infants under supervision was probably 
less than the 22% rate the figures suggest as the reporting of weight 
gains was subject to infants surviving long enough to make appreciable 
gains in weight and, as has been shown, mortality in the first few weeks 
of life was high. It is no mean achievement that as many as 78% of 
Indian infants were kept under nursing supervision long enough to arrive 
at some estimation of their rate of growth when all conditions of Indian 

- life and ways are taken into consideration. 


Influence on growth rate of pre-natal supervision 


It is not likely to be a mere matter of chance that, whereas 82% of 
Indian infants gained normally as a whole, 85% of infants born to mothers 
getting good pre-natal supervision did and that less than 8% were slow 
gainers as compared with 10.7% of all Indian infants. There was no 
significant difference in the 7% who gained fast. Although the difference 
is not so great, over 83% of children born to mothers who got late or 
irregular supervision gained weight normally and the proportion of slow 
gainers was 9.8% as against the 10.7% average rate. Turning to the 
group who, in all probability got little or no pre-natal supervision and 
only 66% of whom were reported, only 78.6% gained normally and 14% 
were slow gainers. Again, just over 7% were said to have gained weight 
more rapidly than usual. It has been shown previously that a larger 
number of smaller babies were born to this group. The deduction to be 
drawn here is probably not that pre-natal supervision per se directly 
influenced the child's subsequent rate of growth but that these groups of 
mothers indicate varying levels of nursing care and willingness to accept 
advice. The poorest growth results were shown amongst mothers who 
were not known to have taken the trouble to attend pre-natal clinics, were 
obviously the most difficult group to contact and keep under supervision 
and most likely to be the more resistant to accepting advice. 


Influence of post-natal supervision 


It is clear that a high proportion of weakly infants were referred to 
physicians as comparing the weight gain rates for physicians with the 
nurses! record will show. Amongst the group who were not known to have 
been supervised by either a nurse or physician only 80% gained normally 
(2% less than amongst those supervised) and 14% were slow in growth 
(4% more than among supervised infants). There is a suggestion in this 
table, however, that, if the baby was gaining weight well, either the 
mother or the nurse tended to cease supervision early, 86% of the babies 
who were supervised by a nurse for only one month were said to be gaining 
normally, 9% to be gaining slowly and 4% to be gaining fast. For those 
who were attended by a physician for only 1 month 85% were gaining nor- 
mally, 7% were slow and 8% were growing faster than average. 


‘Influence on growth of quality of home care 


As might be anticipated, there was a decided difference between 
the growth rates of children receiving good home care, and those 
considered by the nurse to be getting poor attention at home. Among 
well cared for children 88% developed at normal standard rates, 9% 
gained weight more rapidly than usual and only just over 3% were slow 
in gaining weight. On the other hand, among children getting poor care, 
only 72% gained weight at the standard rate and over 22% were slow in 
gaining weight while only 5.6% gained rapidly. Among children the 
standard of whose home care was in question, only 76% gained normally, 
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18% were slow and the same 5.6% gained fast as compared with the 
averages for all Indian children that year of 82% normal, 10.7% slow 
and 7% rapid growers, 


Influence on growth of various adverse factors 


Amongst children in whose homes no adverse factors were reported 
87.6% gained weight normally, 4.1% were slower in gaining than usual 
and 8.3% faster. Among children in whose homes adverse factors were 
reported to be operating, only 73% gained normally, 22% were slow and 
5% gained faster than usual. The differences are most significant. 


The factor which most dramatically modified growth rates was 
illness in the home. Only 60% of children so affected gained normally, 
29% were slow in growing but, surprisingly, 11% were fast gainers, 
presumably because they received special attention from someone. 
Parental apathy was however much the most depressing factor. Of 
children so affected only 61% gained normally, 34% were slow in gaining 
weight and only 5% gained fast. Maternal ill health resulted in 31% of 
children growing slowly and reduced the average 7% of rapid gainers to 
under 4%. Improper use of means resulted in only 63% of children gaining 
normally 30% gaining slowly and 7% grew rapidly in spite of adversity. 
Abuse of alcohol reduced the percent of normal growers to 67. 7% from 
the average 82%, increased the proportion of slow growers from 11% to 
26.4% and reduced fast growers from 7% to 6%. Overcrowding reduced 
normal growers to 72% and increased slow growth to 23%, only 5% grew 
faster than usual. Poor housing had almost the identical effect as had 
also poor sanitation. Unsafe water did not have quite as marked a 
depressing effect, but only 76% of children in such homes grew at normal 
rates and nearly 20% were slow in gaining weight, 5% still managed to 
grow faster than ''standard". "Insufficient water'', which, it will be 
recalled, had no affect on the mortality rate was associated with a 77% 
normal growth rate, 16% slow growth and 7% fast growth, i.e. the rate 
of growth was retarded but not to anything like the same degree as by 
the factors mentioned above. 


This table is interesting in that weight gains were reported for 88% 
of all children affected, 91% of children affected by maternal ill health, 
85% of homes where alcoholism is the problem. It is evident the nurses 
were making a vigorous effort to cover the problem homes. The level 
of reporting for children from homes where no adverse factors were 
reported was 73%. 


Influence of breast feeding on infant growth 


Amongst children who were not known to have been breast fed for 
any appreciable length of time the rates of normal, slow or fast growth 
were virtually identical with the average rate for the cohort of infants 
born that year as a whole, 81.9% normal as against 82%, 10.9% as against 
10.7% slow, 7.1% as against 7.2% fast gainers, a slight but insignificant 
lowering of normal and fast rates and rise in slow growers. For children 
who were breast fed for six months or more, however, the growth rates 
were 85.5% normal, 5.4% slow gainers, 9% fast gainers, quite a significant 
increase in normal and rapid growth rates and a considerable drop in the 
proportion of slow gainers. The same improvement was not shown by 
children breast fed for less than three months, and, presumably, bottle 
fed thereafter. Amongst these only 79% gained normally, 14% were slow 
to gain weight and the average 7% gained fast. Amongst children breast 
fed for less than six months but more than three months, who would also 
most probably, have received some supplementary bottle feeding, the 
normal weight gain rate was 89%, the slow gainers only 5%, as was also 
the rate for fast gainers. This spurt in normal weight gaining did not 
however compensate for the low rate among those breast fed for only one 
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or two months, the rates for all children breast fed for less than six 
months being 80% normal 13% slow 7% fast, i.e. there was an appreciable 
slowing in gaining weight associated with early abandonment of breast 
feeding and substituting bottle feeding while prolonged breast feeding 
markedly improved normal and fast growth and reduced slow growth. 


Influence on subsequent growth of birth weight 


Children who weighed less than six lbs at birth tended to be slow 
in gaining weight. Only 3% made rapid gains, 27.5% gained weight less 
rapidly than normal and only 69% gained weight at the normal rate. 
Children weighing between 6 and 9 lbs at birth gained weight at slightly 
above normal rates, 83.4% as against 82% gaining normally, 9.5% as 
against 10.7% gaining more slowly than normal. Infants weighing over 
9 lbs at birth showed only a very slight and insignificantly higher percent 
of normal weight gainers, a rather lower percent of slow weight gainers 
(6.4%) and, not so surprisingly, an increase to nearly 11% of rapid weight 
gains. The infants weighing 4-5 lbs at birth were slowest in picking up 
weight. Weight gains were reported in only 4 children weighing less than 
3 lbs at birth but, as shown previously, the rest died at or shortly after 
birth. 


Influence of the season of birth on growth 


The season. of birth had very little influence on the subsequent rate 
of growth of the child save that summer born infants showed some tendency 
to grow a little faster than the winter born or those born in any other 
season. Children born in the winter season, particularly in January, 
tended to be slower in gaining weight than others but the difference is not 
significant. 


This table illustrates also, a well known fact, namely that it is 
more difficult to keep track of or contact with Indians in the winter. Only 
76% of infants born in the winter were successfully followed compared 
with 79% of the spring and summer born and 78% of the autumn born. 
Those born in May and June appeared to be the most easily kept under 
review, 81% were reported. 


GENERAL SUMMARY 


In 1962, Medical Services were succeeding in reaching only some 
75 to 80% of Indian mothers and infants and only barely half of those 
effectively. There was a "hard core" of at least 13% of mothers and 
possibly as great as 20% who appeared to escape almost any contact with 
the Federal Nursing Services. This "hard core'' of unreached mothers 
was the major factor in maintaining the high infant mortality rate but, 
even when most effective, the maternal and child health services still 
failed to reduce infant mortality to the level of the Canadian national rate. 


There is no evidence that Indians are racially inclined to be smaller 
at birth than other races but, like others, the size of their infants is 
liable to the influences of poor nutrition, neglect and ignorance. These 
factors are more commonly experienced amongst Indians and, in conse- 
quence, their children suffer more markedly, reflected most obviously 
in the high infant mortality rate. However, when available medical 
services are properly used by the Indians, very marked improvement 
can be achieved. This has been amply demonstrated. The younger 
Indian women appear to be making more use of available services than 
their elders. This is quite understandable, if unfortunate, for the 
results are clearly shown in the mortality rates. 
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The older an Indian mother is, the greater would appear to be her 
risk of having an unusually large child and encountering difficulties in 
labour. This is probably somewhat offset by the fact that she has 
probably delivered upwards of 9 children previously, itself carrying the 
risk of possible gynaecological damage. The apparent tendency for the 
size of the child to increase with age of mother is interesting and may 
indicate an undiagnosed prediabetic or mild diabetic condition in the 
mother, a question worthy of further examination. 


While the level of coverage achieved by pre-natal care leaves much 
to be desired, the level of maternal post-natal care leaves much more. 
Infant care during the first year of life was much more successful but 
still far from complete. The level of immunisation achieved was sur- 
prisingly and rather disappointingly low in view of the emphasis placed 
On. it. 


Attention has been drawn to the evidence that, after the birth ofa 
fourth child, risks of complications and an abnormal birth increase 
rapidly. Multipara in this category are very liable to feel a little blasé 
about child bearing and a special effort may be necessary to get such 
experienced women to accept adequate pre-natal and post-natal care but 
the evidence of infant mortality indicates it is advisable. 


Although the point can not yet be clearly established, there is some 
reason to suspect Indians may be rather more liable to congenital defects 
than other Canadians. This would suggest every effort be made to have 
every birth conducted by competent professional staff preferably in a 
hospital or nursing station. It is not without significance that the com- 
paratively small number of mothers who were delivered at home by native 
midwives lost an altogether disproportionate number of infants. When 
this survey was made, not 80% of Indian births was taking place in hospital. 


Some evidence has been demonstrated suggesting that the season 
of the year in which conception occurs, and the first trimester is passed 
may have some influence on the probabilities of premature births and 
congenita: defects. This is probably not so much a climatic influence as 
the influence of the nature of the mothers! activities at that season. 
Weather conditions did, however, have some influence on the types of 
morbidity leading to mortality children born at different seasons ex- 
perienced, 


One program exposed by this survey as totally inadequate is the 
dental program. It would perhaps be more just to say it was inadequate at 
that time. 


Breast feeding for a period of six months was associated with a 
reduction in infant mortality and marked improvement in the rate of 
growth pattern. Breast feeding for less than three months, which was 
a common occurrence, was not associated with the same advantages. 
Artificial feeding, even when carefully supervised, was not associated 
with the same degree of improvement either. It would appear that 
artificial bottle feeding of infants in the Indian situation is difficult to 
manage and, unless hygienic standards can be markedly improved, 
should not be encouraged. 


The value of Service "pre-natal capsules" has not been demonstrated, 
when used alone. Used with other supplements, they did appear to have 
benefit. Infant paediatric drops, on the other hand, appeared to have a 
very decided beneficial effect,:- more so than vitamins, which also were 


beneficial when used over a period of about six months. 


The data used in this study are permanently recorded on electronic 
tape and in store, available for any further examination that might be 
suggested, 
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CODES s® 
oo Roi 


ee 
Child and Maternal Health Questionnaire 


The codes to be used for Items No. 11 and No. 31 are those of the International Statistical 
Classification of Diseases, Injuries and Deaths. Please specify types of Delivery Com- 
plication (No. 11) by inserting one of the numbers 670 and 678 and types of Birth Anomalies 
(No. 31) by inserting one of the numbers 750 to 759. 
No. 11 — Delivery Complications. 

670 Delivery complicated by placenta praevia or antepartum haemorrhage. 

671 Delivery complicated by retained placenta. 

672 Delivery complicated by other postpartum haemorrhage. 

673 Delivery complicated by abnormality of bony pelvis. 

674 Delivery complicated by disproportion or malposition of foetus. 

675 Delivery complicated by prolonged labour of other origin. 

676 Delivery with laceration of perineum, without mention of other laceration. 


677 Delivery with other trauma. 


678 Delivery with other complications of childbirth. 


No. 31 — Birth Anomalies 
750 Monstrosity. 
751 Spina bifida and meningocele. 
752 Congenital hydrocephalus. 
753 Other congenital malformations of nervous system and sense organs. 
754 Congenital malformations of circulatory system. 
755 Cleft palate and harelip. 
756 Congenital malformations of digestive system. 
757 Congenital malformations of genito-urinary system. 
758 Congenital malformations of bone and joint. 


759 Other and unspecified congenital malformations, not elsewhere classified. 
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